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INTRODUCTION

The rapid increase in offshore petroleum operations during the past
decade, and the more rapid increase that is anticipated for the next two
decades, suqgests that the noise generated during these operations may pose
serious noise pollution problems for a variety of acoustic sensors (Underwater
Systems, 1973). The discovery of 0il in deep water and the development of
mobile drilling platforms, which have the capability for drilling in water
depths of several thousand feet, suggests that the past trend of drilling
platforms in a few shallow shelf regions (e.g. Gulf of Mexico) can be
augmented by exploration and production wells out to water depths of several
thousand feet. Location of these noise sources in greater water depths will
thus provide better acoustic coupling to deep oceanic waters.

The acoustic environment in the area of offshore drilling activities may
influence the behavior and distribution of marine mammals in outer continental
shelf waters. The protection of wildlife and the acoustic problems relating
to human noise pollution form but a fraction of the whole subject that relates
to human-wildlife interactions (Busnel, 1978).

There is general agreement among biologists that the acoustical sense of
aquatic animals probably constitutes their most important distance receptor
system. Studies of the acoustic activities of marine animals suggests that an
animal's acoustical system can, and does, provide its owner appropriate
information readily and rapidly, on a variety of functions relative to food,
competitors, potential mates and predators (Myrberg, 1978).

Noise measurement data from offshore drilling activities are sparse. A
survey of the published literature and contacts with private industry revealed
that much of the available information is bandwidth 1imited. Measurements
that have been made were with equipment which was either limited in its
high-frequency response or was "rolled off" at the lower frequency limits due
to high ambient noise levels. Shallow water ambient noise levels in areas of
offshore drilling activity are alsc limited. In the relatively shallow waters
of drilling activities, the problem of multi-paths becomes significant in
terms of making accurate measurements. The acoustic wave may reflect off the
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5} surface, the bottom, and the sub-bottom at several levels before it reaches é
;?_ the measurement station (Drouin, 1974). Many of the data presented in this .
report show a large amount of variability, probably due to shallow-water - “‘l”“j

propagation characteristics. _,x;»ﬁ

Information on the effects of sustained, sub-critical levels of noise on N %
the behavior and responses of niarine animals is poorly understood. Although :
underwater hearing threshold data is available for some species, this

information is not sufficient by itself to predict the effects of noise on ]
behavior. o

;; This report is divided into two sections. Section I summarizes N
- published acoustic data from drilling platforms, construction sites, and ix@¢‘ﬁ
S‘ support craft associated with offshore drilling activities. These data are

' presented as source levels and specify the amount of sound radiated by a
projector. Source level is defi:d as the ratio of the intensity of radiated
sound in decibels to the intensity of a plane wave of rms pressure 1 u Pa

referred to a point 1 m from the acoustic center of the projector in the
direction of the target.

Section II, discusses the underwater hearing and underwater hearing

thresholds for cetaceans and pinnipads, and discusses sound production by
large whales.
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SECTION I.

ESTIMATED SOURCE LEVELS FROM OFFSHORE OIL AND GAS DRILLING ACTIVITIES.

Source Tevels for six activities and ambient noise spectra corresponding
to these areas are shown in figures 1-6. Each figure contains two pieces of
information that describe the acoustic environment in the vicinity of the
drilling activity. The source level data for an activity is plotted in the
upper half of each figure, and ambient noise spectrum JTevels are plotted for
the general area in which the measurements were made in the lower half of each
figure. Data at 20, 100, 200 and 300 Hz are from the ASEPS prediction model,
and are plotted as the average of four predicted values plus or minus a
standard deviation for winter (o) and summer (.) seasons. (ASEPS prediction
model data were obtained from NOSC, San Diego, for specific lease areas.) The
ambient noise Tevels as a function of shipping traffic and wind speed are from
published sources (Urick, 1967).

Signal-to-noise (S/N) ratios may be estimated from these figures by
subtracting the spectrum level noise from the source level at a particular
frequency. The S/N ratio can be used to estimate the maximum range at which
the sound may be detectable for these amb*ent noise conditions.

Prudhoe Bay Area

Figure I shows the major tonal components from two drilling sites in the
Prudihoe Bay area: the NIAKUK 3 well, on a man-made gravel island, and the
Reindeer Island Coast well, on a natural barrier beach island (Malme and
Lawski, 1979). The source Tevels are plotted as averages of received levels
from several ranges (1,000 to 1,600 m) corrected for attentuation. The
variability indicated by the standard deviation probably indicates changes in
(1) propagation characteristics in shallow water, and (2) wind speed, ice
movement and activity levels at these sites during the measurements.

These data show little difference in the noise levels; however, they
have different tonal components, Although the bandwidth of the receiving
equipment was reported to be at least 20 kHz, the authors noted that no useful
data were obtained at frequencies higher than 8 kHz, and that the acoustic
levels in this high frequency region were low.

A-4




Tufts Point Dredging Site - Arnak Artificial Island Construction Site

;f} Figures 2, 3 and 4 shows the noise generated from two construction

- locations in the Beaufort Sea area (Ford, 1977). Although nct platform noise,
:(j the sounds from construction activiiies are nevertheless associated with

: offshore operations.

E;: At the Tufts Point dredging site, noise sources included a suction

a dredge, several crew boats and tugs pushing barges into and out of the area.
t!! Noise measurements were made at several ranges (90 to 4,000 m) in four
different directions from this site. An artificial breakwall extends
northwest from the site, and is the probable reason the noise was lowest from
that direction (Figure 2). The average noise levels from the other three

“‘ directions are similar in frequency and amplitude.

: Transient sounds were also recorded at the Tufts Point site. Noisy

couplings in the floating pipeline probably produced the short duration sounds
plotted in Figure 3.

, At the Arnak artificial construction site, operating machinery included
%rt a suction dredge, a tending tug, a clamshell shovel and several crew boats.
@.j Figure 4 shows tonal components measured from this site. The frequency band
fff and amplitudes from the Tufts Point and the Arnak site are similar.

Pc The author did not report any data for frequencies below 250 Hz. Either
y they were not included if present or they were of such a Tow amplitude as not
E to be detectable.

4

F! Logistic Traffic Noise at the Tufts Point Site

; Figure 5 shows source levels for major tonal components from tugs, tugs
b puching barges (empty and full) and crew boats (Ford, 1977). The frequency
{vj spectra and amplitudes are comparable to those shown in Figure 2. Although

[ these levels are slightly higher, this is probably a result that these sources
' were included with those measurements for the composite sounds that were shown
EQ' in Figure 2.

v Semi-Submersible Platform (SEDCO J) in the North Atlantic

2; Figure 6 shows source levels for Tow frequency tonals from a

v semi-submersible platform during drilling and tripping operations (Kramer and
v Wing, 1976). These values are of a similar level as those shown in Figure 1;
[
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. however, they do not show the variability. This is probably due to the fact
that these measurements were taker in "deep" water, and that all measurements
were made from a single, distant measuring site.

The data shown in figures 1-6 indicate that based on available sources,
the noise from offshore 0il and gas drilling activities can potentially cover
= a broad frequency range (10 Hz to 10 kHz) with average source levels from 130
" to 180 dB re 1 pPa at Im. The major tonal components are below 1.0 kHz with
P! the major energy below 200 Hz. Signal-to-noise ratios may approach 80 to 100
z dB ahove the ambient levels, which means that levels of this magnitude would
: not he completely attentuated until they reached a point 30 to 50 nautical
miles from the source.
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SECTION IT

UNDERWATER HEARING AND SOUND PRODUCTION OF MARINE MAMMALS

Anatomy

The anatomy and function of the auditory and associated neural structure
for several species of odontocete cetaceans has been reviewed by several
authors (Fraser and Purves, 1960; Morgane and Jacobs, 1972; Bullock, Grinnell,
Tkezono, Kameda, Katsuli, Nonoto, Sato and Yanagisawa, 1968; McCormick, Wever,
Palin and Ridgway, 1970; Wever, McCommick, Palin and Ridgway, 1971). The
sound path to che inner ear is not well understood. One theory (Fraser and
Purves, 1960) concludes that the dolphin receives sound via the external
auditory meatus, while Norris (1969) sugg~sts that the sound is received via
bone conduction through the fat layer of the lower jaw. Electrophysiolegical
recordings and cochlear microphonic measurements (McCormick, Wever, Palin and
Ridgway, 1970) has demonstrated that sound passing through the lower jaw
excites cochlea~ and mid-brain with greater intensity than those sounds
nresented in the area of the external auditory meatus. These finding support
the theory presented by Norris (1969).

The hearing capabilities of large whales are difficult to establish.
Anecdotal evidence is available suggesting that mystizetes respond to ship
noises, sonar pings and low-flying aircraft (Norris and Reeves, 1978). The
anatomical structure of the mysticete auditory structure has been reviewed by
several authors (Reysenbach de Haan, 1957; Dudok van Heel, 1962; Purves,
1966). Fleischer (1976) compared cochlear ‘morphometrics in extinct and extant
cetaceans, and concluded that mysticete cochlea have structurally evolved for
sensitivity to Tow frequency sounds as compared to odontocete high-frequency
sensitivity, although mysticete hearing for high frequency is probahly very
good.

The outer ear structure of pinnipeds has undergone considerahle
mod.fication. The external ear of the sea lion is very reduced and may serve
to close off the ear canal during diving; true seals huve no external ears.
The middle ear of pinnipeds has undergone additional modification in order to
function in an aguatic environment; yet despite these modifications the
pinniped ear must &lso furction in air. One theory suggests that with

A-7

PO DUNP VAT S RPUS SR PRSP

T
& -

..

A

L)
e oaawcioriilllouela

- .- N & -~
amai2al . dsseit Am  mxra 4

o v rn’ 4 Aalma am.

Y EPNPYY S WS P

[



M A A |

E
3
:
!
W
R
o

o TR VER Y NN N
!4 " Y

ra s

'*ﬁ‘?‘*‘?.’?r‘.‘*?‘:}'ﬂ‘;u T
: DT ™ S R

s I R
a -

pinnipea unde ~ater hearing the sound enters the head and proceeds directly to
the orgen of corti, whereas aerial sound transmission is apparently
accomplished in a typical mammalig: pattaern -- from the tympanic membrane via
the middle ear to the oval window (Reppening, 1972).

Marine Mammal Auditory Threshold

In the early 1950's scientific observations began on the auditory
capabilities of cetacear:. These were prompted in part by the hypothesis of
McBride (1956) and others in the 1240's that some cetaceans were capable of
echolocation. The experimental designs of these studies range from the
initial "naturalistic observations" of Kellogg and Kohler (1952) to the more
detailed experimental paradigms pioneered by Johnson in 1966.

A wide variety of techniques has heen devised to deterine the auditory
thresholds of a mammal (Francis, 1975). These can be broadly separated into
hehavioral and electrophysiological measurement techniques. Both measurement
techniques have been used with marine mammals. The qgoal of each study is the
measurement of hearing sensitivity (in dB) as a function of frequency (Hz).
These may be referred to as audiograms (Stevens, 1951) or absolute auditory
threshold curves (Licklider, 1951). This report will use the term audiogram.

Behavioral audiograms have heen obtained by training marine mammals to
respond to the perception of a tone with operant or Pavlovian conditioning
techniques. Electrophysiological audiograms are obtained by a) monitoring
evoked potentials to auditory stimuli; and b) measuring the cochlear
microphonics at the round window of the cochlea.

The auditory capabilities of the following cetaceans have been
behaviorally tested: Tursiops truncatus truncatus and Tursiops truncatus
gilli, Phocoena phocoena, Delphinus delphis, Orcinus orca, Inia geoffrensis

and Delphinapterus Jleucas. Data from these tests are presented in Table 1.

Studies giving frequency and intensity thresholds are graphed in Figures 7 and
8.

The following pinnipeds have been behaviorally tested: Phoca vitulina,
Pagophilus grcenlandicus, fusa hispida and Zalophus californianus. Data from

these tests are presented in Table 2 and figures 9 and 10.

The following marine mammals have been tested using electrophysiological
measurement techniques: 3tenella coeruleoalba, Stenella attenuata, Steno
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bredanensis, Tursiops truncatus gilli, Tursiops truncatus truncatus,
Lagenorhynchus obliquidens, Zalophus californianus, Phoca vitulina, and
Halichoerus grypus. Auditory data are summarized for both pinnipeds and

cetaceans in Table 3. Studies giving frequency and intensity thresholds are
graphed in figure 11.

Behavioral Tests - Cetacea

Kellogg and Kohler (1952) made the first systematic observations of
cetacean hearing by playing tones to a group of free-swimming captive Tursiops
truncatus and Stenella plagiodon. No training techniques were used, and
changes in the animals' natural swimming behavior at the onset of a tone were
used as criteria for tone perception. Tones between 100 Hz and 200 kHz were
used to obtain a rough outline of the test subjects hearing range. No attempt
was made to determine dB intensity sensitivity thresholds. Tonal intensities
were maintained at a minimum sound pressure level of 4.03 dynes/cmé at four
meters (118 dB re 1 puPa) (unless otherwise stated, all dB re 1 p Pascal).
Behavioral differences were noted from 100 Hz to 50 kHz. Later tests on other

Tursiops truncatus (Kellogg, 1953) at other locations indicated frequency
responses from 100 Hz to 80 kHz.

Schevill and Lawrence (1953) tested the hearing range of a single free
swimming captive Tursiops truncatus, The animal was tested at frequencies
from 150 Hz - 153 kHz, the upper 1imit of the equipment. Intensity levels
were maintained betwee ‘N0 and 110 dB. The animal had been trained by
operant conditioning tu .wim to a trainer for a fish reward if it perceived a
tone. Responses were noted throughout the frequency band tested, from 150 Hz
- 120 kHz 50% of the time, at 130 kHz 30% of the time, and from 151 - 153 kHz
13% of the time.

Thirteen years later the first true audiogram giving frequency and
intensity thresholds for a marine manmal was made by Johnson (1966) on a
Tursiops truncatus. The test subject responded from 75 Hz - 150 kHz. The

single test subject was trained using standard operant conditioning techniques
to respond to the presentation of a signal by pushing the appropriate
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mar ipulandum or remaining at station if no signal was presented or perceived.
Frequency results were in close agreement with the earlier work of Schevill
and Lawrence (1953). The maximum dB intensity thresnold was at 45 dB at 50
kHz. The frequency band of high sensitivity was from 12 - 115 KHz. The
frequency band of high sensitivity is defined as the frequency band where dB
intensity thresholds are within 10 dB of the frequency of maximum
sensitivity. In this case, it is the frequency band with at least a 55 dB
threshold. The 10 dB criterion is arbitrary. It is an approximation of the
frequency bandwidth where the test subject has acute hearing. Below 50 kHz,
the dB sensitivity gradually decreased to approximately 52 dB at 20 kHz (6
dB/octave). Below 15 kHz sensitivity decreased by approximately 12 dB/octave
to 1 kHz. Above 50 kHz intensity thresholds decreased to 55 dB at 100 kHz (10
dB/octave) and then rapidly to 135 dB at 150 kHz, an approximate decrease in
sensitivity of 700 dB/octave.

Ljungblad (pers. comm.) recently completed an audiogram for a single
Pacific bottlenose dolphin (Tursiops truncatus gilli). Frequencies from 1 -
160 kHz were tested. The animal responded from 2 - 135 kHz. Maximum
sensitivities at 47 dB at 20 kHz and 46 dB at 50 kHz were recorded. Decibel
intensity thresholds included 1)5 dB at 2 kHz, 58 dB at 25 kHz, 46 dB at 50
kHz, 74 dB at 100 kHz, and 118 dB at 135 kHz. Frequency and intensity
tiresholds and maximum sensitivities were slightly lower than the Atlantic
bottlenose dolphin tested by Johnson (1966).

Cetacean psychophysics has also been studied in the Soviet Union.
Golubkov, Ershova and Zhezherin (1969) reported that Tursiops truncatus
responded to signals up to 500 kHz. Intensity sensitivities were not
determined. Morozov, Akopian, Burdin, Donskov, Zaitseva and Sokovykh (1971)
repor.ed an audiogram for Tursiops truncatus from delivered frequencies of 5 -
140 khz. FEigh sensitivity to pure tones was from 10 - 100 kHz, with maximum
intensity threshold of 60 dB at 80 kHz. Sensitivity helow 80 kHz decreased by
approximately 10 dB/octave and above 100 kHz by 67 dB/octave. Note should be
taken of the decreased intensity thresholds as compared to those of Johnson
(1966).

An audiogram for Phocoena phocoena was reported by Andersen (1970). A
single animal was tested from 1 - 150 kHz, the lower and upper 1imits of the
equipment,
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Responses were noted throughout those frequencies with maxiimum sensitivities
found at approximately 45 dB at 8 and 32 kHz. High sensitivity was noted from
4 - 64 kHz. Below 4 kliz the thresholds decreased to 85 dB at 1 kHz (15
dB/octave). Above 40 kHz thresholds decreased to 70 dB at 150 kHz (15
dB/octave) and to at Teast 150 dB at 150 kHz (700 dB/octave).

Sukhoruchenko (1973) used a respondent (Francis, 1975) or Pavlovian
conditioning training technique. This was the only behavioral measurement

technique not to use operant conditioning. Twenty Phocoena phocoena were
preconditioned with a mild shock to the presentation of a *one. An

electromyogram (EMG) was produced from skin-mounted elecirodes monitoring the
muscle twitch in the skin resulting from the shock. The shock was faded nut
of the experiment after the muscular action was conditioned to the tone. By
monitoring the EMG to the onset of tones with varying frequency and
intensities, an audiogram was obtained from 3 - 190 kHz. Maximum sensitivity
was at 60 dB at 64 kHz. !liigh sensitivity was from 10 - 90 kHz. The results
reported are averages of the twenty test subjects.

The auditory studies of Delphinus delphis report cnly frequency
thresholds (Bel'kovich and Solncseva, 1970). Correct responses to the signal
were indicated by the animal swimming towards a lever and vocalizing. Four
series of test frequencies were run. The first series contained frequencies
from 660 Hz - 20A.6 kHz. Responses up to 119.2 kHz were noted. Frequencies
from 120 - 206 kHz elicited a negative response (tail slaps and fast
swimming). The authors reported this was due tc the animal's dislike of the
signal. They felt this warranted inclusion in the threshold report. The
third series of tests were run from 16 Hz - 3.73 kHz and elicited responses in

every case. In the final series, frequencies from 200 - 400 kHz were used.
Above 290 kHz responses were inconsistent. The authors reported responses to
frequencies as high as 320 kHz. They concluded that the auditory perception

of Delphinus delnhis ranges from 18 Hz - 280 kHz. These tests were repeated
on another animal with the same results.

In 1970 auditory threshold research on Orcinus orca was conducted by
Hall and Johnson (1972) at Sea World of San Diego. The young male test
subject responded from 500 Hz, the lowest frequency presented, to 31 kHz.
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Maximum sensitivity was at 15 kHz; 30 dB. High sensitivity was noted from 10
- 20 kHz. Below 15 kHz thresholds decreased by approximately 10 dB/octave.
Above 30 kHz sensitivity decreased in an almost vertical manner.

Also in 1970, Jacobs and Hall (1972) oktained auditory thresholds for
the Amazon River dolphin, Inia geoffrensis, using a test subject at Sea
World., The animal responded to frequencies ranging from 1, the minimum
presented, to 105 kHz. According to the authors, the maximum sensitivity was
between 75 and 90 kHz at approximately 50 dB; howevcr, their graph indicates
maximum sensitivity between 30-50 kHz at 50 dB. Below 30 kHz the sensitivity
decreased by approximately 10 - 15 dB/octave, from 60 - 100 kHz sensitivity
decreased by 55 dB/octave and above 100 kHz by approximately 300 c¢B/octave.

A male and female Delphinapterus leucas were used to determine the
auditory threshclds of the Beluga whale (White, Norris, Ljungblad, Baron, di
Sciara, manuscript). The upper frequency threshold for the female was 123
kHz, and for the male 170 kHz. Maximum sensitivity for both test subjects was
at 30 kHz, 36 dB for the female and 41 dB for the male. High sensitivity
began at 20 kHz for both animals, ending at 75 kHz for the male and 85 kHz for
the female. The increase in sensitivity from 1 kHz to 20 kHz was 12 - 15
dB/octave in both animals. The decrease in sensitivity at the upper threshold
was 370 dB/octave for both whales. 1In the audiogram for the female there were
three notches where sensitivity was 15 - 20 dB less than the adjoining
frequencies. Thresholds at these notches were 57 to 54 dB at 25 kHz, 50 kHz
and 100 kHz. The cause for these harmonically related notches is unknown.

Behavioral Tests -~ Pinnipedia

Audiograms for three phocid and one otariid seal have been determined
behaviorally. The common seal (Phoca vitulina) has a hearing range in water
of 1 - 180 KHz (Mohl, 1968). These frequencies represent the undistorted
range of the testing equipment. Maximum sensitivity occurred at 63 dB at 32
kHz. Thresholds above 32 kHz decreased by 60 dB/octave to 64 kHz and by only
12 dB/octave from 90 - 180 kHz. Frequency thresholds with the test subject in
air were from 1 - 22.5 kHz with maximum sensitivity at 12 kHz at -85 dB (re 1
uW/cm).
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For the harp seal (Pagophilus gruvenlandicus) (Terhune and Ronald, 1971;
1972) the aquatic audiogram was from 760 Hz - 100 kHz. Maximum sensitivities
were at 68 dB at 2 kHz and 63 db zt 22.9 kHz. Frequencies were tested in 1/2
octave steps. In-air responses were obtained from 1 - 50 kHz. Maximum
sensitivity was at 5 kHz at -57 dB (re 1 uW/cm). If expressed as power units
(rather than intensity units) the water audiograms are comparable to
sensitivities noted for terrestrial mammals. The intensity threshold of air

audiograms was generally 10 - 30 dB less than the water audiograms when
comparing like dB units.

Male and female test subjects were used to determine the auditory
threshold of Pusa hispida (Terhun2 and Ronald, 1975). Test frequencies from
1-90 kHz were used with the upper and Tower frequency limits fixed by the
equipment. Both test subjects resporded throughout the test band. The female
test subject had slightly more acute hearing than the male. However, the male
had relatively better hearing at higher frequencies than the female. Maximum
sensitivity for the female was at 11 and 16 kHz at 68 dB with a high
sensitivity from 8-22.9 kHz. Maximum sensitivity for the male was at 44.9 kHz
with high sensitivity from 4-44.9 kHz,

Schusterman, Balliet and Nixon (1972) tested Zalophus californianus at
frequencies from 250 Hz - 64 kHz. The upper frequency threshold was
considered to be between 36 and 48 kHz. Maximum sensitivity was approximately
79 dB at 16 kHz. Above 18 kHz sensitivity decreased at 60 dB/octave to 36 kHz
and by 14 dB/octave to 64 kHz. Responses were noted to frequencies as high as
192 kHz with intensities at approximately 138 dB. The authors maintain that
at levels above 48 kHz the animals were responding to pressure conducted

through the skull, whereas at lower frequency conventional (ossicular chain
conduction) hearing was used.

Electrophysiological Tests

Electrophysiological audiograms have been obtained in two ways: a)
evoked potentials from deep cortical probes (Bullock, Grinnel, Ikezono,
Kameda, Katsuki, Nomoto, Seto, Suga and Yanagisawa, 1968; Bullock and Ridgway,
1972; Bullock, Ridgway and Suga, 1971; and Ridgway and Joyce, 1975); or from
electrodes mounted to the skull, with an artifact inhibiting system to monitor
EEG (Seeley, Ridgway and Flanigan, 1976); b) and cochlear microphonics
(McCormick, 1968).
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Bullock et al. (1968) played frequencies from 5 - 150 kHz to 29
anesthesized test animals, including Stenella coeruleoalba, S. attenuata,
Steno bredanensis and Tursiops gilli. Interspecific sensitivities were not
significantly different and were in close agreement with the behavioral
audiograms for Tursiops of Johnson (1966) and Ljungblad (Pers. comm.).
Auditory evoked potentials were noted from 5 kHz to 120-140 kHz. Maximum
sensitivities were 35 dB at 60 kHz. High sensitivities were noted from 20 -
80 kHz. Sensitivity decreased by approximataly 100 dB/octave above 100 kHz.
In 1972 these tests were repeated on alert Tursiops truncatus (Bullock and
Ridgway, 1972)., Responses to 120 kHz were noted. Maximum sensitivities were
from 40 - 60 kHz. The intensity at maximum sensitivities was approximately 60

dB greater than at 10 kHz where the evoked potentials were barely determinable.

Seeley, Ridgway and Flanigan (1976) tested seven alert Tursiops
truncatus at frequencies between 5-200 kHz. Probes were mounted to the skulls
of alert animals and using a special artifact inhibiting system an audiogram
was obtained. Thresholds were obtained throughout the test frequencies.
Maximum sensitivities were around 70 kHz at 54 dB for the most sensitive
animal,

An electrophysiological audiogram was completed at the Naval Ocean
Systems Center on the same Tursiops truncatus gilli used by Ljungblad for a
behavioral audiogram. The results of the two auditory threshold measurement
techniques for this cetacean were within 10 kHz.

Using a cochlear microphonics technique on Lagenorhynchus obliquidens
and Tursiops truncatus, McCormick (1968) obtained several audiograms. In this
measurement technique an electrode mounted to the round window of the cochlea
monitors electrical potentials produced by firings of the hair cells. By
changing the frequency and intensity of tones played to the test subject
audiograms are obtained. McCormick tested auditory thresholds for signals
transmitted to the cochlea by bone and ossicular chain conduction. Tests were
done with the test subject in air and underwater. Five audiograms were
produced. The air audiograms using bone conduction were more variable than
those taken underwater where marked notches were noted, particularly at 10
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kHz, In the test, tones up to 250 kHz were played to a Tursiops truncatus;
results above 100 kHz were not given by the author. With LC-10 hydrophone
used as a sound source, underwater responses were noted as high as 200 kHz in
a Tursiops truncatus. In a similar test the upper threshold was 100 kHz with
another Tursiops. Since th dB inte sity reference was in terms of the du
Toss relative to the highest cochlear potential measured with each animal,
absolute dB intensity thresholds were not obtained. Thus, only the upper
frequency threshn1ds and the comparative slope of the intensity thresholds are
available. This last term refers to a comparison of their audiogram with that

of Johnson's (1966) Tursiops behavioral audicgram (Figure 12). A comparison
of the relative intensity thresholds ran be made, and in this case the

increase in sensitivity of the cochlear microphonics audiogram is similar to
that of the behavioral tests.

Pinnipedia

Using deep cortical probes on both alert and anesthetized animals,
Bullock, Ridgway and Srga (1971) obtained audiograms from two Zalophus
californianus and one Phoca vitulina. A1l results were from subjects tested
in the air; the results from both species were similar, Evoked potentials
were recorded in the harbor seal from 400 Hz - 20 kHz, with maximum
sensitivity of 54 dB at 4 kHz. In one sea lion potentials were recorded frcm
500 tz - 35 kHz and in the other from 500 Hz - 20 kHz. Maximum sensitivity
for both was from 4 - 8 kHz, with a maximum sensitivity threshold of 52 dB.
The results for Zalophus were in close agreement with those of Schusterman
(1972); however, results for Phoca differed sigrnificantly from those of Moh]
(1968) and Terhune (1972; 1975).

Using deep cortical probes on six gray seals (Halichoerchus grypus)
audiograms were obtained for hearing both in and out of the water (Ridgway and
Joyce, 1975). The animals were not restrained and the EEG signals were

transmitted by radio from the animals. Responses were noted from the Towest
used fregquency of 1 kHz to 150 kHz in water and from 200 Hz - 30 kHz in air.
Maximum sensitivity in water was 60 dB at 30 kHz and in air 70 dB at 5 kHz.
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The cetaceans appear to have a 20-30 dB superiority over the pinnipeds
in their respective regions of greatest sensitivity, and except for the kiiler
whale, their audition extends one to two octaves beyond that of the pinnipeds.

Sound Production of Marine Mammals

Although 1ittle information is currently available on the sounds
perceived by large whales, it is generally assumed that most animals can hear
sounds similar to those that they rroduce. A major portion of the regions of
peak sensitivity fits well the animals' own signal characteristics (Diercks,
Trochta and Evans, 1973). These similarities correlate with those noted for
some species of fish and other animals for which similar data are available.
Marine mammals have a broad repertoire of sounds, the echolocation pulses of
the dolphin being the best documented. The high-frequency character of the
echolocation licks is reflected in the high-frequency sensitivity of these
animals.

Caution should be exercised in limiting the received bandwidth of sound:
based solely on those that a 1a~ge whale produces. Tables 4 and 5 summarize
source level data for cetacmans with corresponuing peak frequency bands or
sound characters. These values are typically based on peak energy levels in
relatively narrow bhandwidths.

Broadband (1 kHz - 40 kHz) recordings for four species of toothed whales
were presented by Fish and Turl (1976). These included the northern right
whale dolphin, Lissodelphis borealis; the Pacific bottlenose dolphin, Tursiops
truncatus; the Pacific pilot whale, Globicephala macrorhynchus; and the common
dolphin, Delphinus delphis. The data for these species showed that source
levels were not confined to narrow bandwidths, as nresented in Tables 4 and 5,

but can cover a broad freguency range.

Thompson, Winn and Perkins (1979) classified mysticete sounds into four
groups. Group I includes low frequency moans from 0.4 to 36 seconds long,
with the fundamental frequencies from 12 to 500 Hz. Moans may contain strong
harmonic structures or pure tones. A1l but the sei whale, Balaenoptera

borealis, and the minke whale, Balaenoptera acutorostrata, are known to make
these sounds. Group II includes grunt-like thumps and knocks of short
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duration. The humpback whale, Megaptera novaeangliae, the southern right
whale, Eubalaena glaciali: austr.lis, the northern right whale, Eubalaena
glacialis glacialis, the bowhead whale, Balaena mysticetus, the gray whale,
Eschrichtius rohustus, the fin whale, Balaenoptera physalus, and the minke
whale, Balaenoptera acutorostrata, are known to produce these sounds, which
range in duration from 50 to 500 msec with major energy between 40 and 200
Hz. Group IIIT contains chirps, cries and whistles at frequencies above 1.0
xHz. Chirps are generally pulses producing short (50 to 100 msec) discrete
tones which change frequency rapidly and are not harmonically related, whereas
cries and whistles are pure tones with or without harmonics. Group IV sounds
are clicks or pulses which generally lasi from 0.5 to 5 msec with peak energy
between 20 to 30 Hz.

Ljungblad, Leatherwood and Dahlheim (1979) recorded two types of sounds
from bowhead whales (Balaena mysticetus): a short {0.35-0.85 sec) sound and a

Tonger (0.65-2.56 sec) ccund, with fundamental frequencies of 50-580 Lz and
100-195 Hz, respectively.
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SUMMARY

Noise from offshore 0il and gas drilling activities cover a broad
frequency range (10 Hz to 10 kHz), and average source levels range from 130 to
180 dB re 1 m PA a Im. Depending on the frequency band where these levels
appaar in the spectrum, signal-to-noise ratios may approach 80 to 100 dB. The
ambient noise level would be 80 to 100 dB higher than that measured in an area
if the source were not operating. For evample, a signal-to-noise ratio of 100
dB would not be completely attentuated until it reaches a point of almost 50
NM from the source.

underwater hearing thresholds for marine mammals of "pure tones" in low
background noise environments show that the lower and upper limits are
comparable. The areas of maximum sensitivity, however, are quite variable
possibly due to the acoustic environment in which they were sampled and due to
individual species sensitivity.

It should be noted that the lower limits do not extend below 1.0 kHz,
but in most cases sounds below 1 kHz were not used. This is possibly due to
the difficulty of projecting low frequency pure tones at levels above ambient
noise without distortion, the effects of standing waves, or interference due
tc near field effects. The upper hearing limits for the recorded cetaceans
are between 75 and 150 kHz with the exception of the killer whale, whose upper
hearing 1imit was measured around 30 kHz. The upper limit of aquatic hearing
for the recorded pinnipeds are between 30 and 50 kHz.
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Table 4,

(From Fish and Turl, 1976)

Summary of source level data for odontocete

Species

Source Level *l Comments
(dB, re 1 uPa at 1 m)

Reference

T
Broadband peak-to-peak

Tursiops truncatus 217-228 Au, Floyd, Penner
of clicks. and Murchison {1979)
175 Evans (1975)
Lagenorhynchus 80 Broadband RMS level of | Schevill and Watkins
australis clicks. (1976)
Orcinus orca 160 Broadband RMS tevels of | Watkins and Schevill
screans (click trains) | (1966)
Stenella 108-115 Broadband RMS levels of | Watkins and Schevill
“Yonglrostris pulse bursts (1974)
109-125 "squeals"
8595 clicks
Iniq geoffrensis 165 Broadband peak-to-peak | Evans (1976)
levels of clicks.
?hocoena phocoena 100 Broadband RMS Tevel of | Schevill, Watkins
clicks, and Ray (1969)
140 Mean and range of peak | Mohl and Anderson
1142-149) broadband level of {1973)
¢licks,
Physeter calodon 135 Peak broadband level Corcella and Green
of pulses. Thought to | {(1Y68)
be P, catodon,
173.% Mean 173-octave level Durn (1969)
of clicks at 1 kHz.
171.2 Mean and range of Levenson (1974)

(165.5-175.3)

broadband level of
clicks.
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Table 5. Summary of source level data for mysticetes - '<
(From Fish and Turl, 1976) 3
! | !
Species Source Level Comments Reference i
(dB, re 1 uPa at 1 m) i
p Megaptera novaeangliae 138.6 Mean 1/3-octave level Levenson (1972) f
3 at 5 kHz. !
. 148.6 Mean 1/3-octave level i
\ at 1 kHz A
155.4 Mean and range of i
broadband levels of {
‘ (144.3-174.4) | various types of signals C e
L q
b Eubalaena 172-187 Levels in the 25-2500 Cummings, Fish and b
A qlacialis Hz band for “belch-1ike"| Thompson (1972) g
3 sounds., 1
v‘ |
o Escurichtius glaucus 138-152 Mean broadband levels Cummings, Thompson ':.'i
- for several different and Cook (1968?
i types of low-frequency ' j
' signals. .
L Highest level measured. .
- Balaenoptera 159.2 Maximum broadband level |Beamish and Mitchell S 4
;\ musculus of clicks. (1971) .-
g 188 Mean level of moans in |Cummings and R
%v a 14-222 iz band Thompson (1971) i
: '
b Balaenoptera 173-181 Source level for 20 Hz |Patterson and i
b p_ﬁxsa%us pulses, Hamilton (1964) :
E Source level of 20 Hz Schevill, Watkins, o
, pulses thought to be and Backus (1964) o
' from B, Physalus, based :
: on source levei calcu- 1
. lations as cited by
E Norris and Reeves (1978). : 1
k 1
! . K
& Balaenopter: 152.6 Maximum broadband level |Beamish and Mitchell o
! acutorostrata clicks. (1973) 1
: ]
- ..
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Section 1

INTRODUCTION

This interview program to determine the proximity of large marine mammals to
0il and gas platforms was designed to support the Bureau of Land Management
(BLM) Program at the Naval Ocean Systems Center (NOSC). The larger NOSC study
is directed at investigating the effects of noise of offshore 0i1 and gas
operations on the behavior of marine mammals. The objective of the interview
program was to design a method to find out from workers aboard oil platforms
and ships and aircraft servicing those platforms whether or not large whales
and other marine mammals occur in any substantial numbers in areas where oil
resource development is underway. The interview program was also planned to
obtain as much useful data as possible on the behavior of those marine mammals
observed by the oil platform workers. In an effort to ascertain whether the
marine mammal density around a platform was the same as the density without
the platform, a method was developed to compare the observations of the oil

platform workers with baseline data on marine mammal distributions in the
Southern California Bight.

g

alLan a

- - - - - - - .
. J U s — = . o = At : - P A L~z - PP DU §
—4 D dmaeca a4 deemdl A et et df e D mLle el A s v AR e A
[P ST DRI N -t e e a = s ot 2



Y Y
P i Lo

‘VH'_,-I OO Acar e )
-

Section 2

QUESTIONNAIRE DEVELOPMENT

2.1 THE CONCEPT OF THE PROGRAM

It was determined that the goals of the program could best be met by two
separate types of questionnaires:

1) an in-person interview questionnaire to extract data on previous
(historical) observations, and

2) a sighting card to be filled out by the worker as soon as possible
after he sees a marine mammal.

Previous experience with training scientific observers has indicated that if
observations are not written down within a few hours most of the details are
lost. Therefore, it seemed that the most realistic way to obtain valid data
would be to develop a sighting card which could be left on the platform for
the worker to fill ogut the same day that he saw a marine mammal. The sighting
cards would provide the most reliable and quantitative data for this program.

However, it was also decided that there would be considerable value in adminis-
tering an in-person interview to question workers about marine mammals that
they had seer during the whole length of time they had been working on the
platform. Although the relijability of observations made as much as months or
years in the past is open to doubt, it seemed as though the goals of this
program would best be met by extracting all possible information from the
workers. In addition, it was likely that many workers who would not take the
time to fill out a sighting card would answer questions if contacted directly.

CEE

it hicainidh it B e i m i a aa e At oAl I Aaas . e

ot ata o —w &%

ol o4 amTatal cimh A Nid Ao b e o BE a4 D o tontd e A~




T v\

i

ey AT

R T2 S 2 S
h g e

The informal, conversational format of the in-person interview would invite
anecdotes on observed marine mammal behavior. It was felt that even though

the reliability of the data from historical observations was marginal, if
enough workers were questioned patterns might become apparent in the distribu-
tion and behavior of marine mammals around offshore platforms. Anecdotes

about unusual behavior might also provide important clues on how the offshore
activities are affecting marine mammals. In addition, the contact with the
workers during the in-person interviews would provide an opportunity to explain
the sighting card program and personally elicit their coopration.

It was originally envisioned that the interview program would proceed in the
following way. Scientists would go to each platform and put up the posters,
the sighting cards, and a box for completed sighting cards. The scientists
would then administer the historical questionnaire to as many workers as
possible. While talking to the workers, they would explain the program, ask
for cooperation, and ask for any sugges.ions that would make the program
easier for the workers. Two weeks later, the scientists would return to each
platform, collect the completed sighting cards and interview as many workers
as possible again. For those workers who were previously interviewed, the
second in-person interview would focus on the marine mammal observations
during the 2 weeks between interviews. The workers would be asked if they had
any difficulties filling out the sighting cards, and if they had any suggestions
for improving the program,

2.2 THE IN-PERSON HISTORICAL INTERVIEW QUESTIONNAIRE

The in-person historical interview questionnaire consists of 37 questions
(Table 2-1, at end of section). If all questions are asked, the questionnaire

takes approximately 10 minutes to administer. If the worker being questioned

has seen only one or two categories of marine mammals, the time is considerably
shorter.

Since the questionnaire elicits information about observations made over an
extended period of time (months and sometimes years), questions are only asked

about details that could reasonably be remembered. No attempt is made to ask
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questions about such fine points as the shape of the dorsal fin or the position
of the spout. The questionnaire was also designed in such a way that it did

not suggest details which the worker may not really have remembered. The
questions were phrased so that the answers could be readily analyzed by computer.

There are two spaces at the end of the questionnaire (Questions 38 and 39)
which are to be filled out by the interviewer. These questions allow the
interviewer to put down his own impressions of how the interview went and what
he thought the reliability and knowledge of the subject was. Such information
may be important to the later evaluation of the data.

The most effective way to administer the in-person interview is for the inter-
viewer to use a tape recorder. In many cases, the worker being interviewed

will tell anecdotes about the marine mammals he saw. These anecdotes constitute
some of the potentially most valuable information which can be elicited from

the in-person interview. It the interviewer has to write these incidents

down, he will have to stop the flow of the story. The tape recorder captures
these anecdotes which can then be transcribed later.

2.3 THE STGHTING CARD

The purpose of the sighting card is to record detailed information on recent
marine mammal observations. The sighting card is designed to identify marine
mammals tu species, to determine densities of these species around the oil
platforms, and to determine the relationship, if any, between the densities of
marine mammals around the platforms and various oil dilling activities.

The sighting cards are to be placed on the platforms alonyside the posters
which not only demonstrate how to identify marine mammals but have the following
explanation of the sighting cards:
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ATTENTTION?:. WENEED YOUR HELP

HAVE YOU SEEN ANY WHALES, PORPOISES, SEALS, OR SEA LIONS FROM THIS PLATFORM?

WE ARE TAKING A SURVEY OF MARINE MAMMALS IN SOUTHERN CALIFORNIA WATERS, AND - gt
WOULD APPRECIATE ANY INFORMATION ON MARINE MAMMALS (WHALES, PORPOISES, AND B
SEALS) WHICH YOU HAVE OBSERVED OFF THE PLATFORM. IF YOU SEE A WHALE, PORPOISE, Lo
OR SEAL PLEASE FILL OUT A CARD AS SOON AS POSSIBLE AFTER SEEING THE ANIMAL AND §
PLACE THE CARD IN THE BOX. THESE POSTERS DEMONSTRATE HOW TO IDENTIFY THE - g
COMMON MARINE MAMMALS. YOUR INFORMATION WILL HELP US TO UNDERSTAND THE o
- POPULATIONS, DISTRIBUTIONS AND BEHAVIOR OF THESE ANIMALS. WE HOPE TO SHOW L
2 THAT OIL PLATFORMS ARE A GOOD SOURCE OF INFORMATION. - ﬁ
{1 sl
4 o

In addition, the sighting card program will be explained to the workers during
o the in-person interviews.

The sighting card consists of a total of 47 questions (Table 2-2) but the
worker does not fill them all out. He completes 16 initial questions and then
goes to the category of animal he saw and fills out an additicnal 7 to 12
guestions. Most questions are answered by simply checking the appropriate

e

box, and the entire card takes only a couple of minutes to fill cut.

The sighting card was designed not only to extract information pertinent to
the NOSC program, but to act as a learning tool for the worker. As he fills
out the set of questions for the category of marine mammal that he saw, he

etk o A M i fmde alod Ak . AxLal mtoakadeivimn Ahoiaa.atia

will learn the important characteristics in identifying these animals. Hope-
fully, the next time he sees a marine mammal, he will Took for those
characteristics.

The sighting card is designed to be readily analyzed by computer. The computer 1
3 can identify to species the marine mamnai observed if the worker can fill out '
most of the characteristics even if he is unable to name the species. The

card is also designed to double-check false identifications since the worker ..f
is asked not only to put down the species he thinks he saw, but to check the
characteristics.
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The sighting card is somewhat formidable in appearance but is easy to fill

out. Once the worker has become familiar with the card he should be able to

complete it rapidly. The difficulty is to get workers into the habit of using .
cards. B
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Table z-1 Site

Interview #

IN-PERSON HISTORICAL INTERVIEW

What is your occupation and shift?

How long have you been working on this platform?

Are your interested in the marine life around you out here?

How often do you see marine memmals from this platform?
1) Never
2) Seldom {less than once a month)
3) O0ften (at least once a month)
How many large whales have you seen? (Ask for number if he can give one)
1)  None
2) One
3) A few (less than ten)
4) Many (ten or greater)
Do you know what kind? (Name)

.
e
A imam

‘ )

Do you remember what they looked like? If so, describe.

How close to the platform were they? In yards or miles.

Do you remember what time of day it was?

1)  No
2) Dawn or dusk
3) Midday
4)  Throughout the day
5)  Night
Do you remember what time of year it was?
1)  No
2) Winter
3)  Summer
4)  Spring
5) Fall
6) Throughout the year

B-9
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9.

10.

11.

12.

13.

14,

15,

16.

17.

oW o TUATEIY RO R O OO R LY W - Ralinit. il . Rhaie i) AR

When you saw the animals were they alone or in fqroups?

1) Single
2) Group
3) Both
Do you remember what direction they were moving in?
1) No
2) Mostly upcoast
3) Mostly downcoast
4) Mostly out to sea
5) Mostly towards shore
6) Changed direction while watching. Explain:

7) A1l directions
Did you notice any behavior? Explain:

v TNy Yy

Did this behavior seem related to any work on the platform?
When you saw the whales do you remember what the activity was on the

platform?

How many dolphins or porpoises have you seen from this platform?

number if he can give on)

1) None

2) One

3) A few (less than ten)
4) Many (ten or more)

Do you know what kind? (Name)

(Ask for

Do you remember what they locked 1ike? If so, describe

How close to the platform were they? In yards or miles.

Do you remember what time of day it was?
) No

) Dawn or dusk

) Midday

) Throughout the day
) Night

B-10

Page 2 of

o

. .4

N

aA_ 2 s d aan’a'a a8 th AL e a_miaama

e im_

EN L I I S 3N S I B 3 -_—a e el al e

ko

'
[~ S S



- AT T T b
ST [ i ‘
- -

- e T ORI

—— 9 7 L e Aaah Indat At Snt Bal Miadnodinin it
0 TV T g g
[ . T St Bandh i Shedn M ducant et S Aol M g T O

18. Do you remember what time of year it was?
1 No
Winter

Eo S % B A

Spring
5 Fall
6)  Throughout the year

)
)
) Summer
)
)

19. When you saw the dolphins or porpoises were they alone or in groups?

1) Single
2) Group
3)  Both
20. Do you remember what direction they were moving in?
1 No

[pS]

)

) Mostly upcoast

) Mostly downcoast

) Mostly out to sea

) Mostly toward shore

) Changed direction while watching. Explain:
7) A1l directions

21. Did you notice any behavior? Explain:

cy U B W

22. Did this behavior seem related to any work on the platform?

23. When you saw the dolphins or porpoises do you remember what the activity
was on the platform?

24. How many seals or sea lions have you seen from this platform? (Ask for
number if he can give one)

1)  None

2) One

3) A few (less than ten)

4) Many (ten or more)
25. Do you know what kind? (Name)

Do you remember what they looked like? If so. describe:

B-11 Page 3 of 5
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26. How close to the platform were they? In yards or miles.
27. Do you remember what time of day it was?
1) Mo
2) Dawn or dusk
3) Midday
4) Throughout the day
5) Night
28. Do you remember what time of year it was?
1) No
2) Winter
‘ 3)  Summer
= 4) Spring
i 5) Fall
[' 6)  Throughout the year
f‘ 29. When you saw the seals or sea lions were they alone or in groups?
- 1)  Single
|- 2) Group
! 3) Both
ﬁ‘,, 30. Do you remember what direction they were moving in?
e 1) No
f 2)  Mostly upcoast
E 3) Mostly downcoast
h!l 4) Mostly out to sea
= §)  Mostly inshore
g ' 6) Changed direction while watching. Explain:
; 7) A1l directions
;‘. 31. Did you notice any behavior? Explain:
E 32. Did this behavior correspond to any work on the platform? Explain:
; ® 33. When you saw the seals or sea lions do you remember what the activity was
) o the platform?_
?. Page 4 of 5
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Any comments:_

Interviewers impression of reliability and scientific knowledge of subject:
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Section 3

INSTRUCTIONAL METHODS AND MATERIALS

The training program is designed to be as straightforward, simple, and relevant
as possible. Three posters have been designed: one for large whales, one for
dolphins and porpoises, and one for seals and sea lions. These posters focus
on the species the workers are most likely to see, and they emphasize the most
relevant characteristics for identification. No attempt is made to get workers
to differentiate between species that are very difficult to tell apart, such

as the large rorqual whales, as even trained marine mammalogists have difficulty

identifying these animals in the field.

Field guides were not developed as part of the instructional program, because
communications with oil company personnel suggested that the fewer separate
materials we supplied the less confusing the program would be for the workers.
It might be a good idea to supply a small guidebook such as that put out by
the California Department of Fish and Game. The guidebook would serve not so
much as an instructional material but as a source of information for workers
who become interested in the marine mammals. However, we have found that it
is quite difficult to locate space for the siting cards and posters and would
recomiiend that field guides be put out only if there is a convenient place for
them.

In addition to the posters, the sighting cards were designed to be not only a
source of data, but part of the instructional program. As the worker fills
out a sighting card he will learn what characteristics are important for the
identification of marine mammals.
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Section 4

COLLECTION OF RELEVANT BASELINE DATA FO.. COMPARISION
WITH RESULTS OF INTERVIEW PROGRAM

In order to d2termine whether or not offshore oil activities are affecting the
distribution of marine mammals, it is necessary to know what density of marine
mammals would be expected in the area if no 0il activities were present.

A Titerature search rapidly determined that by far the most complete and
quantitative data available on marine mammals in the Southern California Bight
are from the Bureau of Land Management's (BLM's) 3-year marine mammal program.
These data have not yet been published, but BLM will allow the report to be
examined in their offices, and they will permit the relevant portions to he
photocopied.

The BLM report gives seasonal sightings for each species of marine mammal on a
grid pattern of the Southern California Bight. From these sighting data, the
BLM investigators has regressions of densities of each species versus various
environmental parameters. From those regressions which were statistically
significant an overall density pattern, which correlated a species' abundance
to the distribution of the significant environmental parameters, was projected
for each marine mammal species in the Bight. Densities of each species of
marine mammal around the oil platforms as estimated by the sighting cards can
then be compared to the density of the marine mammal species in the appropriate
quadrat as estimated by BLM. The sighting card program determines whether the
density calculated by the sighting cards is within the range of density estim-
ates calculated by BLM for that quadrat during the same season.
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The portion of the BLM document which explains how their data were derived is

reproduced in Section 5.4.2 of this report. The BLM investigators had to make
a number of assumptions in their data calculations, and there are obvious
limitations to the data collected from the sighting cards by this program.
Furthermore, one can question whether or not it is even valid to compare data
collected by such different methods. Still, it is felt that if enough data
can be gathered from the oil platforms the overall results derived from the
comparison will help to answer the question of whether the oil activities are
affecting marine mammal distributions. If densities around the platforms do
not fall within the range calculated by BLM, it will be necessary to question
whether the differences are simply due to a dissimilarity in methods. However,
the differences in marine mammal densities between the oil platform and the
quadrat as a whole will also alert NOSC scientists to a possible real effect
of the platforms on marine mammals.
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Section 5

THE COMPUTER PROGRAM

5.1 INTRODUCTION

The following is a description of programs written to analyze anecdotal data
gathered from oil platform workers. Two programs were written, one to analyze
data generated by in-person interviews and the other to analyze data gathered
from questionnaires left on oil platforms. The questionnaires are to be
filled out by workers upon sighting marine mammals.

The “wo methods of data gathering were empioyed for different ends. The in-
person jnterviews were meant to gather "historical" data on marine manmal
occurrence and behavior around oil platforms while the sighting cards were to
be used as a method of determining present marine mammal distribution and
densities and possibly determining the effects, if any, of 0il platform opera-
tion on marine mammal distribution and density.

The programs, for both the in-person interview and the sighting card analysis,
were written in SAS, the statistical analysis system, version 79.3. The SAS
program can be used as a data management system, report writing system, data
analysis system and a programming language. For these reasons, it was used in
the applications to be described.
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5.2 PROGRAM TO ANALYZE THE IN-PERSON HISTORICAL INTERVIEW DATA
5.2.1 Description of the Program to Analyze the In-Person Historical
Interviews

The analysis of the in-person interviews is very basic. The program merely
reads in the raw data derived from the interview forms and reports on the
frequencies of responses to the individuel questions. The reports are divided
into three sections. One section corresponding to question concerning whales,
one corresponding to questions about porpoises and dolphins and, lastly, one
corresponding to questions about seals and sea lions.

5.2.2 Creating the Raw Data to be Read Into the Program

This section presents information necessary to correctly create data cards for
input into the in-person interview analysis program.

Data will be input in standard 80-column record format. Each interview will
result in one 80-column record. The data will be column dependent.

The "code book" presents the data format variable, with column specifications,
all possible values for each variable, a definition of each value and, where
appropriate, notes on converting multiple responses or incorrect responses to
a codeable form.
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Variable

Variable Label Column

Value

Value Label

QUEST_NO

DATE

cecup

SHIFT

Q1

Q2

Questionnaire [dentification 1-5
Number
NOTE: Right justify value

Date of Interview 6-13

Occupation of Interviewee 14-15
NOTE: Code only one value in
columns 14-15. Right

Justify the value

Shift which interviewee works 16-17
NOTE: Right justify coded

value

Months working this platform 18-19
NOTE: Convert all units to

nonths (i.e., 1% years

should be 18 months).

Right justify coded

values

Are you interested in marine 20
lite?

B-21

1 Thru
99999

WO~ AWM

G ro—

NOTE: Each sighting card should
have a unique number., The high-
est number that can be assigned
is 99999, since only five
columns have been defined for
this variable.

The format of this variable is
MM/DD/YY with the slashes (/)
in columns 8 and 11 and where:
MM = Month

0D = Day

YY = Year

(i.e., 01/02/81)

1T wn

Production Foreman

Platform (Prod.) Operator

Head Well Puller

Derrickman

Floorman

Roustabout

Mechanic

Electrician

Chemical Tech/Cathodic
Protection

Drilling Foreman

Driller

Roughneck

Helper

Helicopter Pilot

Boat Operator

Divers

Other

Code blank if no response

Day Shift

Night Shift

Swing Shift

Code blank if no response

NOTE: If value of months is
greater than 99 code 99

Code blank if no response

Yes
No
Code blank if no rzsponse
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Variable Variable Label Column Yalue Value Label
Q3 How often do you see marine 21 1 Never
mammals from this platform? 2 Seldon {(less than 1/Mo)
3 Often (at least 1/Mo)
Q4 How many large whales have 22 1 None
you seen? 2 One
NOTE: Ignore any values 3 A few (less than ten)
other than those coded 4 Many (ten or greater)
here (i.e. 1,2,3,4 or ) b Code blank if no response
Q5 What kind of whale? 23-24 1 Gray whale
NOTE: If no positive ID try 2 Sei, fin, or blue
to key using the verbal 3 Right whale
description recorded 4 Sperm whale
on interviewed coded 5 Hi apback whale
_ sheet. Right justify 6 Killer whale
" values. 7 Minke whale
o 8 Pilot whale
Vo 9 Rissos dolphin (Grampus)
o 10 Bottlenosed dolphin (Tursiops)
s 11 Common dolphin
3 12 Right whale dolphin
. 13 Harbor porpoise
- 14 Dall's porpoise
- 15 Pacific white-sided dolphin
- 16 Elephant seal
oy 17 Harbor seal
AN 18 Stellar sea iion
- 19 Northern fur seal
N 20 California sea lion
- 3 Code blank if respondant
o answered uther than above or
EE did not respond
; Q6 How c¢lose to platform were 25=28 1 Thru 1f the res .ndant answers a
& whales? (in yard) 9999 value of greater than 9,999
s NOTC: Convert all units to the yards Code 9999
1 nearest yard and right b Code blank if no response
' & Justify all numbers
4
: Q7 Time of day whales were 29 1 Unknown
. sighted? 2 Dawn or dusk
) 3 Midday
- 4 Through the day
o 5 Night
: B Code blank if no response
- Q8 Time of year whales were 30 1 Unknown
g sightad? 2 Winter
: 3 Summer
X 4 Spring
4
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Variable Variable Label Column Value Value Label
Q8 Time of year whales were
sighted? (Cont'd)
5 Fall
6 Throughout the year
b Code blank if no response
Q9 Were whales alone or in groups? 31 1 Single
2 Group
3 Both
& Code blank if no response
Q10 What direction were whales 32 1 Unknown
traveling? 2 Mostly upcoast
3 Mostly downcoast
4 Mostly out to sea
5 Mostly towards shore
6 Changed direction while watching
7 A1l directions
b Code blank if no response or
different than above
Q11 Did you notice any whale 33-37 0 No
behavior? QUEST_NO I¥ yes code questionnaire number
NOTE: Right justify question- 3 Code blank if no response
naire number
Ql2 Did behavior relate to plat- 38 1 Yes
form activity? 2 No
b Code blank if no response
Q13 Type of platform activity 39-40 1 Drilling
NOTE: Right justify activity 2 Production
codes. 3 Dormant
4 Testing
- Code blank if no response
Ql4 Number of dolphins or 41 1 None
porpoises seen, 2 One
NOTE: Ignore any actual 3 A few (Tess than ten)
counts and code only 4 Many (ten or greater
values given here, b Code blank if no response
Q15 What kind of dolphin or por- 42-43 * *See Q5 for codes and value
poise did you see? labels
NOTE: If no positive ID try
using the verbal des-
cription recorded on
iaterview coding sheet.
6-23
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Variable

Varijable Label Column Value

Value Label

Q16

right justify numbers 4 Code blank if no response
Q17 Time or day porpoises or dol- 48 1 Unknown
phins were sighted. 2 Dawn or dusk
3 Midday
4 Throughout the day
5 Night
b Code blank if no response
Q18 Time of year porpoises or 49 1 Unknown
dolphins were sighted. 2 Winter
3 Summer
4 Spring
5 Fall
6 Throughout the year
\ b Code blank if no response
r“ Q19 Were dolphins or porpoises 50 1 Single
i along or in groups? 2 In groups
. 3 Both
: b Code blank if no response
- Q20 What direction were porpoises/ 51 1 Unknown
WL_ dolphins going? 2 Mostly upcoast
[ 3 Mostly downcoast
L 4 Mostly out (v sca
; 5 Mostly toward shore
g 6 Changed direction while watchin,
. 7 A1l directins
[!J b Code blank if no response or
A different than above
| Q21 Did you notice any porpoise/ 52-56 0 No
] dolphin behavior? QUEST_NO If yes, code questicnnaire
2 NOTE: Right justify question- number
i naire number b Code blank if no response
E Q22 Nid behavior relate to plat- 57 1 Yes
! form activity? 2 No
. b Code blank if no response
".
e Q23 Type of work on platform when  58-59 1 Drilling
i dolphin/porpoise sighted. 2 Production
3 NOTE: Right justify activity 3 Dormant
' values. 4 Testing
: b Code blank if no repsonse
©
5 B-24
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How close to platform were 44-47
dolphins or porpoises?
NOTE: Convert all other

smits to nearest yard

Yards

NOTE: If respondant answers
a value greater than 9,999
yards code 9999
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Variable Variable Label Column Value Value Label :
Q24 Number of seals or sea lions 60 1 None
seen, 2 One |
NOTE: Ignore any actual counts. 3 A few (less than ten) - @
Only code values given 4 Many (ten or more) q
here. b Code blank if no response ?
Q25 What kind of seal or sea lion 61-62 * *See Q5 for codes and value J
did you see? labels -
NOTE: If no positive ID try @
using the verbal des- o
cription recorded on 1
interview sheet. Right A
justify codes. ¥
Qz& How close tc platform were 63-66 Yards NOTE: If respondant answers A-.-«;;‘
seals or sea lions? a value greater than 9,999 1
NOTE: Convert alil other units yards code 9999
to nearest yard and 1
) right justify numbers. + Code blank if no response ;
b,
Fq Q27 Time of day seals or sea 67 1 Unknown : .;
b lions observed. 2 Dawn or dust
: 3 Midday j
4 Throughout the day 4
5 Night 1
| b Code blank if no response ]
:(' Q28 Time of year seals or sea 68 1 Unknown 'j
! lions sighted. 2 Winter -'-
3 Summer 1
4 Spring ]
: 5 Fall ]
e 6 Throughout the year .;
kL b Code blank if no response 4
¥ Q29 Were seals/sea lions alone 69 1 Single | ;
‘ or in groups? 2 Group p
3 Both |
¥ b Code blank if no repsonse ..1
' Q30 What direction were seals/ 70 1 Unknown :
; sea lions going when seen? 2 Mostly upcoast !
: 3 Mostly downcoast 1
; 4 Mostly out to sea 1
;. 5 Mostly inshore i
. 6 Changed direction while watching "
! 7 A1l directions A
A b Code blank if no response or i
different than above J
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Variable Variable Label Column Value value Label
Q31 Did you notice any seals/ 71-75 0 No
sea lions behavior? QUEST_NO If yes, code questionnaire
NOTE: Right justify ques- number
tionnaire number b Code blank if no response
Q32 Did behavior relate to plat- 76 1 Yes
form activity? 2 No
- Code blank if no response
Q33 Type of activity on plat- 77-73 1 Drilling
form when seals/sea lions 2 Production
sighted. 3 Dormasnt
NOTE: Right justify activity 4 Testing
codes., b Code blank if no response
SECOND CARD
SITE Mame of platform surveyed 1-10 Write name of platform
b Code blank if missing
f1-2¢
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5.2.3 The In-Person Historical Interview Program

The following is an annotated version of the SAS program to analyze the in-
person historical interview data. The annotation will point out changes
necessary to the program depending on whether data will be input as cards or
input from tape or disk. The annotation also describes what each section of
code does and where necessary program logic is.
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/ EXZC SAS,CASDSh='2YIDO1).YIDO1.PLATFORM.CNTL®

**DATA DESCRIPTION,7ARIALLE LAJELS,AND VALUE LABELS*;
PTINNS DLKSIZE=12040;

ATA MASTER;

JFILT CAS CLOSCI=TREY;

npuT

QUEST_NO

5.
£, .
£, .
“1, S.
TUGTH

occup
5 Q7
1y Q15
23 QU
32 Q33
26 Q31
ABTL

DAT I
MMODYYS.
1.

1.

1.

SHIFT
0"
Q17
02%

2

13

occup SHITT
%2, 31,
2. 1.

2. 1.

2. /

01 Q2

Q9 Q10
018 Q1Y
Q27 929
C6 21

QUTST_NC=QUESTIONAIRE NUMBER
SITE=NAME OF PLATFCPRH
OCCUP=0CCUPATION OF TNTEOSVIFWEER

SUHIFT=SHIFT OF INTEFVIEWSE

Q1=LENGTH OF TIME WORKING THIS PLATFO3N
Q2=INTERESTED IN MAFIWE LIFE?

Q3=ARFT MAMMALS SIGHTED FROM PLATFCRM OFTEN?
QU=NNMHBEP OF LARGE WHALLS SEEN?

Q5=8PFCIES OF WHALE SEEN”
Q6=DISTANCE FROM PIATFORM(TY ¥DS.)?
Q7=¥HAT TIME OF DAY?
GB="IME OF YEAR OF WHALE SIGHTLYUGS?
QI9=%EPE WHALLS ALOME OR IN GROUDPS?
Q10=CIRECTION WHALES WERE MOVING®
Q11=MOTICE ANY WHALE PREHAYIOR?

RELATED TO PLATFORm ACTIVITY?
Q13=UHAT WAS TFLATFIRM ACTIVITY?

Q14=NIHMBEP CF DOLPHINS CF PORPNRISES SEEN?

<

N1S:SPECIWS OF TCPPNISE

12=DEHAVTOR

CP DOLPHIN SEENM

Q16=DISTAMCE FLOW DPLATFOrY(IY YDS.)?
Q17=WHAT TIMT OF DAY?
Q18="1IME OF YILILR OF PORPCISH SIGHTINGST

Q

19=VEPE DOLPHINS

ATONE 07 IN GFADPS?

Q?N=DIERECTION POFP/DOLPHIMS WERE MOYTYG?
021=NOTICZ ANY PCRPOIST/DNTPHIY 2FEHAVIOR?
Q22=DEHAYIOR REIATED TN PLATFORM ACTIVITY?
?3=WHAT WAS PLATFO"M ACTIVITY?

0

Q

2U=YIABED O

F S

025=5PRCTIZC CF

Q26 =DITTAMCE

FL

STALS 0OR SE

A JTOMS SEZN”

STAL OR STA TICNM SERC

on PLATFCT

D27=YHAT TIME 07 DAv?
QA9=*TII'E OF YEAP NI SEAL/SEN LIOP SIGHTING!

Q2 =wrnan

2310 TFECTION ©
Q1 I0TTCT ANY
Q32 SELAVIOL

SEALS/SFA LICHNS

ALY /SEN T
SEALT/SZIA

FELATED ™0 P
Q33 WA YAS DPLATFORY ACTIV™TY?;

CPESTFE UAPLANLIS ALY,

BZ 7JISED TN CREATING REIDPCGPTH

LC3o0N0ENT

WAS

PEATTE TO

(T ¥YDS.)?

LLONE CP IY GROUYS?
TOMS OWETT ouIvan
LTINS STHAVIOR?
LATFOPM ACTIVITY?
pNeTOI~T, AYTY STAY,

TDEYTTTY OCTHEZ UAPTHE

£-28

Q1-033
2.

2.

2.
$10.

Q3
012
Q20
Q29
Q16

THEST VARTABLTS WILL
TY ANALYTE THE INTUPVITW

MAMMBAT

SITF )

Q22
Q21

D&TA IF THT
N SPECTES.
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TPAY JHAL () Q4-Q13;

a_s_ 0

PRAY P0OR2 (R} Q14-Q23; R I
TRAY SEIL  (C) Q2u-Q33;
Do NVER WHAL;
IF WHAL NE . THEIN WHALE=1; .
oNDs e
DO QVEPR PORP; B
IF PORP NT . THRYY PO®POISE=1; Lo
END; L
DO OVER SNL; i )
IF SEL ME . 'THEN SEAL=1; o
] END;
- fOC SORT DATA=MASTER; .
2 BY SITR;

x

I MR

3

-

parTy

CREAUY VALUE LABELS

e max

!
.
q
1

1]
X POC FORMA™;
| VALUE INTRST
1= INTFRESTED
2=N07 INTERESTED;
‘ VALUZ 0CCUP
h 1=PRODUCTICN FORZNAN
- 2='PiATFOBN (PTOD.) OPTPA“OR!
1 3=HFAD WELL PULLER
L, 4=DEFRTCKAAN
"' S=FLOORMAN
‘ 6=RCUSTABOUT o
T=PECHANIC
1 B~ELECTRICIAN
9= CHENICAL 7ECH./CATHODIC PROTECTION'
10=DRILLING FORTNAY
11=DRILLER
12=ROUGHNECK
13=HELPER
14=HELICOPTER PILOT
15=U0A™ OFEPATOR
16=9TVERS,
VALYE SHF™
1=DAY SHIFT
2=MIGH™ SHIFT o
1=SWING SHIFT;
VALTE OF7IN
=NEVER
2= 1SILDON (L
3=10FTEN (AT
VALUZ HOWIAMY

ca.alaen’s a2k .

L3
2
q .
4i

,.
[V NP I TP S T A

255 THAN QYE PEP MCMTE) !
LEAST CNE DEP MONTH) ",

1=NONT

Je0mns

3=ta FEW (LESS THAN ~Zy) !

=t MAMY (TEN OR GREATER)'; v
; VILUT KEYSPIC

'=GPEY WHALE

2=4SET,TIN, OR BLI'S YHALER'

GSBIGHT WHALE

4=5P"pM YHALS

5sHTHPBACK WHALL

f=KILLTR WHALZ

' g 7=MINYE WHALE L
R=PILOT WHALZ

v
s 9=pTSSOS DCLPHIN
; 10=30TTLINNSED NOLPHIN

mmaiin o m aead AN o n . 4 aml.la. aa.mla s
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[S1¥ PUIF SN}

MNISI

JRPOIST!

TITE-SIDED DOLPHIM!
AL

v LICH

TR SEAL

SEA LICH;

3¢

THE DAY

THE YEAP;

YAST
!COAST
TO STA;

j0N~ys
HONTES
'EARS
JEARS;
(F197 =10}
Y ARDS
100 YARDS
3 207 VAnDS
00 YA®DS
200 YARDS;

MG NF ALL QTMESTICNAIRES UWHICH IWNDICATE

S3UPIECT TOTICED MAPIME MANMAL BEEAVIOPR,
WTED TO PIATICEM ACTIVITY.

D Q12 ZQ 1) £R (Q21 ME 9 AND 022 Q0 1)

TAIRTS WEHICH TINDICMTE INTEPVISY SUPJLICT

D R rrre me stR i F MY SmeA ma me sm e A

©
)

W

-

AP (031 NZ2 N

MATICTD MADINE;

S e,

WO R ITTTREY T Y T T MY TwEYTer wﬁm
. ‘ B N

.
i
[

1
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L FORMAT Q16 HOWYANY. €15 EYSPEC. (17 TME. Q18 SZASCN. Q1% GROTPS.
h 020 DI NCTY. Q22 PELATE. 023 ACTIVITY.;

9

F‘ PZPORTS 0Y QUESTICYS PEPTATNTIYG 70 SEAL NB SFA LICY SISHTINGS.
b H

' FCC TREG TATASSIAL;

1 3Y SITE;

- ~I"LT1 FPEQUEMCY OF FISPCNSE FOP CHESTICNS PEPTATIING TO SEALS 0P,
: TITLE2 SEY LTGNS MY SITEC;

) TASLES (228--030 232 027 )3 B-31 |

; FODMA™ QP4 HOWHANY. Q75 YEYSPEC. (27 =MFE. QP8 SEASCN. Q27 GROUDPS.
F e Q30 DI°ZCTH. €12 TRLATF. C33 ACTIVI™Y.;

b

:

L

\

i |

.

. 0-31

Fq

s s e ea . . e e A PN

— e e - ————— i T T T T T T T T T TR T T T N e e e e T
B e e TV T W T LT T T TR ; A . .

PEPORT THE NUMBER OF INTEPVIEW SUBJECTS WHO CCNSIDERED THEMSELVES
INTERESTED OBSERVIRS VS. THOSE WHO WERE NOT INTERESTED NBSERVERS.

FOC FREC DATA=MASTER;

TABLES Q2;

FORMAT Q2 INTRST.S

TITLE BREIKDCAN CF INTERYVIZWZIES NY IWTEREST IM MARINMNE LITE;

REPART OM THE RETATIONSHI® RETEIRYN INTERVIZWEE'S OCCTUPATION, SHIFT,
AND LENGTH OF TIMT WORFING ON THZ PLATFORM AND HIS PEVCFPTION O THE
FREQWENCY OF MARINE NAMMAL SIGHTINGS FPOM THE PLATFORM.

EOC FREC D\TA=MASTER;

BY SITE;

TITLEY *RELATIONSHIP BETWEEY INTERVIEWEZZ''S OCCUPATICN, SHIFT, AND';
TITLI2 LENGTH OF TTME HOPXIVNG PLATFORY ANYL HIS PERCEPTICH OF THR;
TITLEZ3 ¥REQUTENCY OF MAPTINE MAMMAL SIGHTINLS FROM THE PLATFORN:
TA3LES (Q%) % (Q1 SHIFT OCCUP) / EXPACTED DEVIATION CHISQ;

FORMAT Q3 OFTEN. Q1 TIMEWRF. SHIFT SHFT. OCCOP 0CLCUP.:

"?"ATE "HREZ DATA S5T7S, CNE CONTAIMING PESPONSES CCNCERMING WHALSS,

OMCERNING PORPOISES OP DCLTYINS, AND OWE CCNCERNING SEALS OR
JIONS,

ATA WHALZ (DROP=Q14-Q33)
PORPOISE (LROP=Q4-Q13 Q24-Q33)
SEAL (DEOP=Q4-(23) ;
SET MASTER;
IF WHALE EQ 1 THEN OJTPUT WHALE;
TF PORPOISE EQ 1 THEN ONTPUT PORPOISE;
IF SZAL EQ | THEN ODTPUT SEAL;

DEPORTS ON NWESTIONS PEPTAINING ™0 WHALEZ SIGHTIVGS.

T0C FoHQ DATA=WHALE;
BY SITE;
TITL3I1 FPZQUENCY OF RESPINCS FOP QUISTIONS PEPTAINIFG ™0 WHALES;
TY™LEZ BY SITE;
TA3LIS(QU--C10 (12 C13);
FORMASY QU HCOWMANY. Q5 KEYSPRC. Q° TYME. Q8 SEASON. Q° GRAUPS.
Q10 DIRZCTN. Q12 PELA™E. Q13 ACTIVITY.;

REPOPTS 24 QIICTIONS PEPTAINING 70 PORPOISZ CR DOLPHIH SIGHTINGS.
;

ICC 7FREQ CATA=PORPRISE;

BY SI™E;

TITLEY FEIQUENCY OF FESPN'ISEZ FOP QUELSTIOWS PERTAINING TC DOLPHINS OFR;
TTTLEZ2 PORFCISES TY SITF;
TADLES (214--020 222 Q°3y;

23 . .
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ACTIVITY FOR-WHALZS.

¢

“0C TRUQ DATA=HHALE;

TITLET RELATIONSHI? OF WHALZ SIGHTINGS TO DISTAUCE AWD PLATFORM 3
TITLE2 ACTIVITY;

TABLES Qf % 13 / DEVIATION EXPECTED CHISQ;

FORMAT @6 DISTANCE. Q13 ACTIVITY.;

REPORT OF THE RELATICHSHID OF SIGHTINGS TO DISTANCE AND PLATFORY
ACTIVITY FOR DOLPHINS AND PORPOTSES.

.

+ . B
JOC FREC DATA=POSPOISY; T
TILEY RELATICNSHIP OF PORFOISE CX DOLPHIN SIGHTINGS TO DISTANCE AND; L
TITLIE2 PLATFOFN ACTIVITY; ‘. |
TABLES Q16 * Q23 / DEVIATION EXPECT3ID CHISQ; e
FORAAT Q16 DISTANCT. Q23 ACTIVITY.; RN
-..:-.‘.‘4
RPEOCPT OY THE RELATICNSHIP OF SIGHTINGS T0O DISTANCE AND PLATFORM L
ACTIVITY FOR SEALS AND SEA LIGNS. ﬁ
R0C FREQ CATA=SEAL; T
TITLE1 RELATICNSHIP OF SCAL OR SEA LION SIGHTINGS TC DISTANCE AND; 1
o ~{MLE2 PLATFORM ACTIVITY; o
L TABLES 026 * Q33 / DCVIA™ION EXPTCTED CHISQ; -
v FORMA™ Q26 DISTANCE. Q33 ACTIVITY.; - g
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5.2.4 The Job Control Language Necessary to Run the In-Person Histerical
Interview Program

The following is the catalogued procedure used to execute this program.
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- SAS CASDSN= .
Ot [ . a N=V W
E' *4 % IH{S QHDCE)U:E (AYL30£°1Y1001.DA74- T L s
o A ), SEFE 4S4 5T03 WNKES SAS THE ST »TIME=S .
X //aAs ad0d ke cASL STATISTICAL ANALYSIS SYSTE M} ‘
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5-’ 5.3 PROGRAM TO ANALYZE THE SIGHTING CARD DATA

R R

5.3.1 Description of the Program

SR
. s l
1
@

The purpose af this program is to use the results of a simple questionnaire to
identiry marine mamm to species, to determine densities of these species,
to determine the relai.onship, if any, between densities and oil drilling
activities, and to compare the result of chence data gathered from sighting

cards to data from more co.ventir.al metihods of estimating marine mammal
populatior densities.

pIEm s 3 Zaicaty 4

PRPEPERIIS SR S

4' .
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1

PR SO S

1
T .

[ OO YSRGS SOy

Figure 5-1 represents the flow of the ov2rall program which accompliches the
above gcals. Raw date is read in, new variables are generated, questionnaires
are evalualed to determine species of marine mammal observed, counts are
tallied, densities calculated, data from an unpublished BLM report are read
in, densities frum both sources are compared and reports are written.

]
i
q

5.3.2 Lreating the Raw Data to be Read Into the Program

This section pr-osents information necessary to -.orrectly create data cards for
input into the sighting card analysis program.

Date viill be input in standard 80-column record formac. Each sighting card
will result in two 80-column records. The data will be column dependert.

B . " - - - .
e A AT 1 Ti  muasme- sl adns e BRaTaa o« ala s

This “code buok" nreserts the data format, variable by variable, with coluin
specifications, 11 possible values for each variavle, a definition of each
variabie, a definition of each value, and, where appropricte, notes on converting
nultinle responses or in-orrect recponses %o a codeable form,

The twe cards +=ich represent the information from ne sighting card must be
in seyuence. In other words, the final data deck (or data set if on tape or

disk) must have the following sequence, card one, card two, card one, card
two.., e,
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5.3.3 The Sighting Card Program

Figures 5-2, 5-3, 5-4, 5-5, 5-6 represent the logic of the section of the
program which evaluates the data to determine the species of marine mammal
sighted by the respondent. Note that many of the branches lead to intermediate
resuits. 1if certain key questions were not answered or were answered ambigu-
ously the results of the key to the point of ambiguity will be printed and the
next sightinj card analyzed.

An annotated version of the entire program is as follows.,
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Variable

Variable Label

Column

Value

A e A e e A e e A S S &

Value Label

QUEST_NO

occup

SITE_NO

DATE

TIME SITE

Questionnaire Identification
Number
NOTE: Right justify value

Occupation of Interviewee

NOTE: Code only one value in
columns 6-7. Right
Jjustify the value

Quadrat number within which

the o0il platform is located.

NOTE: Code only one quadrat
per sighting card.
Right justify value
of this variable.

Date this sighting card was
filled out.

The time wmarine mammal was

<ighted.

NOTE: Code in military time
(i.e. 1 PM = 13:00).

1-5

8-10

11-18

B-43

1 Thru
99999

W0~ TP (0D

NOTE: Each sighting card should
nave a unique number. The high-
est number that can be assigned
is 99999, since only five
columns have been defined for
this variable.

Production Foreman

Platform (Prod.) Operator

Head Well Puller

Derrickman

Floorman

Roustabout

Mechanic

Electrician

Chemical Tech/Cathodic
Protection

Drilling Foreman

Driller

Roughneck

Helper

Helicopter Pilot

Boat Operator

Nivers

Other

Code blank if no response

To determine value of this
variable consult the

quadrat map (Fig. 5-7). Choose
the quadrat within which the
0il platform of concern is
located.

NOTE: This variable is of
extreme importance for
comparing BLM data and the
results of the sighting card
data.

Tne format of this variable is
MM/DD/YY with the slashes (/)
in columns 13 and 16 and where:
MM = Month

DD = Day

YY = Year

nonn

The format of this variable is
hh:mm with the coion (:) in
column 21, and where:

hh = hour

mm = minute

(H=
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Variable Variable Label Column Value Value Label
TIME FILL The time of day this sighting 24-28 The format of this variable is :
card was filled out. hh:mm with the colon (:) in g
NOTE: Code in military time column 26 and where: :
(i.e. 2:35 PM = 14:35) hh = hour KD
mm = minute )
ACTIVITY Activity on platform when 29-30 1 Drilling -
marine mammal was sighted. 2 Production %
NOTE: Code only one activity 3 Dormant L
per sighting card. 4 Testing -
Right justify the + Blank if no response 1
values. J
NOISE Estimate of platform noise. 31-32 1 Quiet }
NOTE: Code only one noise 2 i
estimate for each 3 B
sighting card. Right 4 oo
Justify the values. 5 .
6 ‘.1
7 fj
8 i
9 < g
10 Noisy _1
b Blank if no response o
.
) Distance of mammal from plat- 33-26 1 Thru The value of this variable N
form (in yards) 9999 should be in the units yards. "
NOTE: Right justify value. Any other units should be .1
converted. If the respon=- 4
dant answers a value of Wy
greater than 9,999 yards, .
code 9999 o
Q8 Direction from platform to 37 1 Towards shore di
mammal(s). 2 Qut to sea 4
3 Upcoast q
4 Downcoast -
b Code blank if no response 4
Q9 Direction marine mammal 38 1 Towards shore ' ."
traveled 2 Qut to sea 1
3 Upcoast 1
4 Downcoast !
b Code blank if no response ]
1
Q10 Did mamnal(s) change 39 1 Yes o
direction? 2 No 1
B Code blank if no response ]
B
4
|
_ 94
1
B-44 C_J ) )
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Variable Variable Label Column Value Value Label K
Q11 If yes, towards or away from 40 1 Towards .
platform? 2 Away
b Code blank if no response .
Q12 Kind of marine mammal sighted. 41 1 Whale ;
2 Porpoise or dolphin -
3 Seal or sea lion o
+ Code blank if no response RSN
~Lg
Q13 Were mammals along or in a 42 1 Single animal e
group? 2 Group of animals i
+ Code blank if no response S
R |
Ql4 If group, how many? 43-45 1 Thru Number of animals respondant . j
999 sighted. If value is greater CERREY
than 999, code 999 R
. -3 Code blank if missing S
Ql5 Name of mammal sighted. 46-47 1 Gray whale ?
2 Sei, fin, or blue o
3 Right whale -
4 Sperm whale
5 Humpback whale
6 Killer whale
7 Minke whale
8 Pilot whale .
9 Rissos dolphin (Grampus) - .
10 Bottlenosed dolphin (Tursiops) o
11 Common dolphin
12 Right whale dolphin
13 Harbor porpoise
14 Dall's porpoise ,
15 Pacific white-sided dolphin -
16 Elephant seal oL
17 Harbor seal
18 Stellar sea lion
19 Northern fur seal
20 California sea lion
+ Code blank if respondant -
answered other than above or .
did not respond
Ql6 Size of mammal 48 1 Laess than 20 feet
2 10 to 30 feet
3 Greater than 30 feet -
4 Don't know
b Code blank if no response
w
B-45
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Variable Variable Label Column Value Value Labe]

Q17 Shape and size of spout. 49 Single
Double
Don't know

Code blank if no response -T—:.i

Fwro—

Q18 Shape and size of spout. 50 Forward on head
Back on head
Don't know

Code blank if no response

rwr =

Q19 Shape and size of spout. 51 Shot forward Co
Shot straight up N
Don't know

Code blank if no response R

FTrwrn e

Shot high T e
Shot Tow

Don't know

Code blank if no response

Q20 Shape and size of spout. 52

T wrn—
'.MJ.N./;_"J@“Q_.ATH

Q21 Dorsal Fin. 53 Fresent
Absent
Don't know

Code blank if no response

rwr -
1]
H
q
i

bt -

Yes
No o
Code blank if no response S

Q22 Did whale show flukes? 54

drro—

Q23 Did whale jump out of water? 55 Yes
No

Code blank if no response

[{ 2 N

Q24 Did whale stick head out of 56

Yes S X
water? "

No
Code blank if no response

Froe—

-,_171‘13?3,—:-?##?—.-_ Pl i ASAaN
. ok, : R 37

Yes
No

E : Q25 Did whale slap tail? 57
L Code Blank if no response L

¢ ro -

. Q26 Swimming behavior. 58 Swam on surface
Dove often

Code blank .f no response

¢ ro—

' q Q27 Was whale traveling or milling 59

Milling about K
[ about? o

Traveling
Code blank if no response

G o=

CER
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Variable

Variable Label

Column

W YW LYy T
v B . - v <

Value

Value Label

Q28

Q29

Q30

Q31

T @ d s

Q32

SRR ST -
R Y R

Q33

Q34
Q35

Q36

3 Q 37

Shape of head.

Shape of body.

Did whale have long white

flippers?

Were there any young?

Occurrence of dorsal fin

Shape of dorsal fin.

Shape of head.

Description of snout.

Color of porpoise/dolphin

Did you see scars?

60

61

62

63

64

65

66

67

68

69

B-47

Twnrm dTwne Foewme Fw— FWwN— W gt dTrewr—

(G S N R

o

Broad and rounded

Pointed and triangular
Blunt and rounded

Don't know

Code blank if no response

Long and thin

Fat and rounded

Don't know

Code blank if no response

Yes

No

Don't know

Code blank if no response

Yes

No

Don't know

Code blank if no response

Present

Absent

Don't know

Code blank if no response

Tall, erect, triangular
Short, erect, triangular
Tail, curved backward
Short, curved backward
Don't know

Code blank if no response

Rounded and bulbous
Pointed

Don't know

Code blank if no response

With beak

Without beak

Don't know

Code blank if no response

Black

Black and white

Gray

Don't know

Code blank if no response

Yes
No
Code blark if no response
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Variable Variable Label Column Value Value Label
Q38 Did propoise/dolphin jump 70 1 Yes
“ high out of water? 2 No
L b Code blank if no response
}(: Q39 Was the animal porpoising? 71 1 Yes
2 No
& Code blank if no response
. Q40 Did mammals swim slowly 72 1 Yes
b. and lTow in water? 2 No
p= b Code blank if no response
3
. Q41 Did mammals swim rapidly 73 1 Yes
- throwing spray? 2 No
. + Code blank if no response
ﬂ! Q42 Were dolphins traveling or 74 1 Milling about
" milling about? 2 Traveling
- b Ccde blank if no response
r..
:» Q43 Shape of head of seal/sea lion 75 1 Rounded
h' 2 Pointed
y 3 Large extneded noie
! 4 Don't know
: b Code blank if no response
: Q44 Did you notice any ears? 76 1 Yes
: 2 No
bu ® Code blank if no response
L Q45 Colcr of seal or sea lion. 77 1 Brown
f 2 Black
’ 3 Spotted
¢ 4 Don't know
F. b Code blank if no response
EE- Q46 Swimming behavior. 78 1 Used front flippers to paddle .
E 2 Swam Tike fish with hind fl1ppers
b 3 Could not tell
Li <) Code blank if no response
: Q47  Did the seal/sea lion bark? 79 1 VYes
. 2 No
3 Don't know
. b Code blank if no response
r - Q48 Other swimming behavior. 80 1 Leapt out of water like porpoise '
\ 2 Swam with only head showing '
. b Code blank if no response
' d
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Varjable

Variable Label

Column Value

Value lLabel

Q49

Q50

SECONMND CARD

Ware seals/sea lions

traveling or milling about?

NOTE: This variable will be
coded in column one of
card #2.

Other characteristics noted

on sighting card # .

NOTE: This variable will be
coded in columns 2-6
of card #2.

DN =

2-6

O

B-49

POV SIOL ST SR SR

Milling about
Traveling

Code blank if no response

Code 0 if no comments
Code same value as variable

SITE_NO if additional comments.
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The Job Control Language Necessary to Run the Sighting Card Fiogram

The following is the catalogued procedure used to run SAS piograms.
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$LATA DESCRIPTION,LARELS,LENGTH AND INDUT STATEMENTS.

]
CPTIONS ELKSIZE=19067;
TATA MASTER;
IHRUT
{ CARC_NO  0CCUP_YO,
ACTIVITY HOISZ ¢7-L%0 )
2%2, pMDDYVE,  TINTNS. TINMES.
6*1. 1. 2. I3x1,
1. 5. ) ;
IENG T
CCcup_NO ACTIVITY NOTSE Q9
¢ Q12 ¢13 c14 Q16
€19 Q20 Q21 022 Q21
C26 Q27 £an Q2o Q30
£33 Q34 Q15 Q3R 237
G40 on1 Q42 43 QuY
(u? QU9 249 2 CARD_NO
¢4 Q50 3 H
IABEL
CARD_NO=CSTSHTI NG CAED NITMRER
CCCUP_NO=0OCCUPATIGN OF RESPONDENT
SITE_NG=LOCATICH OF MARINE MAMMAL STIGHTTNR
TATE=CATE OF SIGHTING
TIMRSTTE=TTMR OF MARTNE MANMAL SIAHTING
TIMEPILL=TIME SIGHTING CARD FILLED OQUT
ACTIVITY=ACTIVITY CN FLATFORN WHEN ANIMAL SIGHTED
NOISE=ESTINATE OF PLATFOPM NOISE
C7=DISTANCF CF HAMMAL FRC™ PLATFORY
(8=DIPECTICN FRO.. PLATFORM TO MAIMMAL(S)
C9=DIRECTICYN MAMMAL (S) TRAVELED
C10=DID MARINE MLMMALS CHANGE DIRECTION?
Q11=IF YES, TCHARDS OR AWAY FroM ELATFCRE?
C12=KIND(S) OF MARINE MAMMAL(S) SIGHTRED?
G13=HERE MAMMALS ALCNE OR T A SRWCUE?
Cl4=1IF GROUP, HOW MANY?
CI15=NAME OF MANMAL(S) STAETHD
C16=5IZE OF MAMMAL (S)
C17=SHADPE A¥D SIZE OF BIOY(MUMRMLIE)?
C18=SHAPE ANIL SIZE QF DLOVW({LCCATYCN)?
C19=SHAPE ANL SIZE OF BLOW(DIRECTICN)?
C20=SHAPE AND STIZE OF PICW (METRHT)?
C21=DORSAL FIN, PRESENT OF ABSFNT?
C22=DID WHALE SHOW FLMKES?
£23=DILC WHALE JUMP OUT OF WATIR?
C24=DID WHALE STICK IFEAT CUT OF WATER?
€25=DID WUALE SLAP FLUKES?
G26=TYPE OF SWIMMING REMAVINR?
C27=WAS WHALE TRAVELING O} MILLING ABOUT?
C28=SYADPE OF HEAD?
C29=SHAPE OF w0DY?
C30=DID WHALE BAVE LCNG ¥"ITE FLIPPERS?
C31=WERE THERE ANY YO'NG?
C32=PRESENCE CF DCLDPHMIN BCRSAL FIN?
C33=SHAPE OF LORSAL FIN?
g34=5%ADPE OF HEAD?

SITE_Y0  DATE
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(35=S{APE OF SyONT?

€36=COLOR OF PORPOISE/LOLPUHINT

¢37=DID YO SEE ANY SCARS?

¢38=DID PORNMOISE JUMD2 HIGH 0OUT OF WATIR?
€39=DTD THE ANTHMALS YO SAY POLDPONISE?
c40=DID MAMMALS SWIM SLOWLY AXD LOUW IN WATTR
GU1=DID MAMMALS SWTM FAPILLY THROWTHG SDPRAY?
CU2=wERT MAMMALS TRAVELING OR MiLLING ABODT?
CU3=SYADE OF SEAL/SEXA LICZ READ?

CUU=DID YQU NOTICRE ANY EAPS?

C45=COLCR OF SEAL/SEr LICH?

C46=TYPE OF SYWINMING DEHAVIOR?

GU7=ANY BARKIKS BERAVIOr?

CU43="TYPE OF SHIMMIKG BRHAVIOR?

CUO=HERE MAMMALS TRAVELIMNA OR MILLTNG AROUT?
CS50=0THER COMMENTS(SEE FORN * ...)7?

’

L}

* IF DATA IS CN CARNS THE ASTERISK BRECEEDINS THE CARDS STATEMENT SHCULD

% BE REMOVEL AND THE CA®D DATA SHOL "N FOLLOW TPAT STATEMENT AND PRECEED

& THE MEXT SECTICN OF CODE. ITF DATA IS UM TAPE OR DISK THEN REMOVE THE

* ASTHRTSK FRCM THE INFTLE CAS STATEMENT (YOU MUST THEEN WHAVE A DD STATEMENT
% WITi THE DDNAME CAJ DEFINING THE CAS FILE). ALTER CHE OrF THE TWO

* TFOLLOWINS STATEMENTS AS DUSCRTTNEL ABOVE: H

1CARDS;

#INFILE CAS;

b

# CREATE TME VARIABLL SEASOY. WTNTRR=01,/01-03/31,SPRING=04/01-06/30,
* SUMMER=C7,01-09,30,FALI=10/01-12/31.

.

» &b v &

-e

-

.

O S A S T R N R R IR Y

CAT = DPUT{CATE,MMDDYYS.)

IF DAT 5% '01/91' AMD DA™ LE '03,31' THRN STASON=1;
IF DAT G *04/01' AMD TAT LT '06/30' TEEN SEASON=2;
IF CAT GE *07,01' ALND DAT LE '09,30' THEN SEASON=73;
IF DAT GE '10,/01% AND LAT LE '12/31' THIN SEASON=4;

CREATE THE VYASTABLE FPuC.  FRIQ IS THE NUMBEF OF AMNIMALS SIGHTED
BY THE RESPONDENT OF EACH CUESTTCNATRE.

TP Q14 NI . ThEN FREQ=C14;

ELSZ FRug=1;
THE FOLLOLTH3 SECTIGH TS ~HT FROARAM 9HTCH AUALYZES THY QUESTIONATRE
TO DETEPYINE THEF STECIES ORSLRVED BY THW RESDPOMDENT. AFTER ANALYSIS
A REPGRT IS PRINTED WHTCH LISTS THE QUESTICNAIRES BY NUMRER AND
THE RESULTS OF THE K7Y. 797 PTOGFAM AT~EMD™S TO KEY TO SPECIES, ROT
WILL PRINT INTEFMIDIMNTT Z7TSULTS GHONLD THE QUESTICNAIRE BE INCOMPLETE
BECANSE THE REZCOHDTY™ UAS MHARLE TO ORSERYE EVOUSH DETATIL. IT IS
RECOMMEMNED THAT THOSF QUTCTIONLTFRES THAT LEAD TO INTRPMEDIATE RESULT
BZ CYECKED RY SCMICHT UTTH SXDEPIFNCE TN ORCERVING MATIYE MAMMALS.
THEY MAY BE ARLE 70 FALT Al LDUCATED GUESS AS TO SPECIES. THIS
PROGRAM CANHOT MARD EDUCATED JUNSSES.

CREATE THE VARTMRLL ¥EIYTPEC SWHTCH FEDRITENTS THE PESHL™S CP THE
FOLLOAT NG SECTION.

DETTPMINE WHAT 3E™ OF CHESTICUS VERE AYSWEREL, Q17-Q31 (LARGT WHALE),
Q32-QU42 (DCLTIN, TCrZCTSE, OR SHMALL WUMLTE), OR QU3-QUN(SEAL OR SEA
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1
. s LICY). , .
' ¥ i
f ARRAY WHAL(C) Q17-031; .0
ARRAY PORIL(D) 032-Qu2; —— e
ARRAY SEAL(E) C43-Q49; 8
DO OVER WHAL; .
IF WHAL N3 . THEY WAALE=1; ¥
END; S
DO OVER PORP; Lo
IF POFD NE . THEY PORPOIST=1; Lo
END; S 8
DO OVER SEAL; e
1F SEAL NT . THEN S5RALS=1; )
g END; o
k. » -
- 4 ELIMINATE QUESTIONAIRES W/ AMBIGUOUS ANSWERS. %
- 5 A
- IT Q16 EC 3 ANC (Q12 EQ 2 QR Q12 EQ 3) ™HEW GO TO A; L o
- IF Q16 FQ 3 AND {Q12 NF 2 OR Q12 NE 3) AND SEALS EQ 1 THEN GO TO A; o
1 IF Q16 EC 3 AND {Q12 HE 2 03 Q92 NE 3) AND SEALS WE 1 AND PORPOISE EQ 1 - g
‘ THEN GO TO A; T,
v IF Q16 EC 2 AND Q12 EQ 3 THEN 60 TO A; v ‘ 3
X IF Q16 EC 2 AKD Q12 NE 3 AND WHALE EQ 1 THFN GC TO A; v .
P IF Q16 EQ 2 ANI Q12 NE 3 AND WHALE NE 1 AND SEALS EQ 1 THEN GO TO A; . N
e IF Q16 EQ 1 AND Q12 RQ 1 THIN GO TC A; ¢y
i IF Q16 EQ 1 AND Q12 ¥E 1 AND DPORPOTSE N7 1 AND WHALE EQ 1 THEN GO TO A; Sy
2 1F Q16 %Q 1 ANLC Q12 EQ 2 AND POFPDISE NF 1 AND SEALS EQ 1 AND WHALE NE 1 :;gLQiJ
y THEN GO TO A; !
! IF (Q16 EQ 4 OR Q16 EQ .) AND YHALF EQ 1 AND SEALS EQ 1 THEN GO TO A; R
3 1P (216 EQ 4% OR Q16 ©2 .) AND WHALF EQ 1 AND PORPOISE EQ 1 THEN GO TO A; B
P IF {Q16 EQ 4 OR {16 T .) AND SFALS EQ 1 AND PORPOTISEZ EQ 1 THEN GO TO A; " -}
x 1P (Q16 EQ 4 OR Q16 RO .) AND SEALS EQ .~ AND POFPOISE CQ . AND SRR
X WHALE EQ . AND C12 EQ . THEN 60 TO A; S
- b N
g # KEY ANLL QUESTICNATIRES WHTC' MAVE NC ANSYERS 70 QUESTIONS 17 THRU 49. g
H 4 DETERMINE IF THE TERPGNDENT SAW M WRALE, A PODPOISE OR DOLPHIN, OR 4
b *# A SEAL GR SIAL LION.
S 3 ‘ »
" IF (216 MF 4 AND Q16 MFE .) AND Q%2 NE . AND SEALS EG . AND Lot
PORPNISE EQ . AND WHALE ®C . THEN G0 =0 Bj .
» i
¥ CEECK TO SEE IF THE PESPCNDENT ANSYERID QUESTION 32 THRY 42, WHICH ' j
¢ RFFNP TO D20RPOISES OR SMALL WHALES, PUT FAILTD TO AUSWERY C16, WHICH e
¢ REFERS TO STZ2E. TF TP'E 4C FIRTHUEE PROCESSING IS POSSIBLE; ' 1
. ’; y R
;: IF {216 EQ U OF Q1€ IQ . ) AND SBalS ¥E 1 AND DPORPOISE EC 1 AND WHALE
3 NE 1 THEN KEYSPEIC=25; g
b “ 3
! * FIND QUZSTICMATEES MHICH "IAVE ANSHERED CNESTTONS DESCRIBTNG LARGE 8
‘ ¢ WYALES. .5
?'.t 4; i
. IT Q16 EC 3 A¥D WHALE EQ 1 MND POPPCISE HFE 1 AND SEALS NE 1 AND
L (212 N 2 AND ¢z VE 3) TIFN S0 TG O'IL;
i IF (216 72 4 OR 216 32 .) AMD YHALE EC 1 AP SEALS NE 1 AMD
. POFPOISE NE 1 TEEN GO 70 ONL; L
N [ . -
; * FIND QUESTIOUAIRES WHICH HAVE AUSWETED QUESTICNS DESCRIDING SMALL -
. * WHALDS. -

A R
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5 IF Q32 B¢ 1 AND ({C¥? EC 2 0P Q33 EZ 5) O™ ¢33 EC .) THEN KEYSPRC=30;

P 1F Q32 EC 1 AMD (233 @2 1 CP £33 E2 3 ) AND Q36 EQ 2 THEN KEYSPRC=6;

v IF Q22 EQ 1 AUD (€33 %S¢ 1 07 G213 EQ 3 ) AR Q36 NE 2 THEN KEYSPEC=30;

: 1F Q32 EQ 1 AYD Q23 =0 4 AMND D FC 1 THEN KEYSPEC=8;

L : 1F 232 EQ 1 AUD Q3% 50 4 AMN 234 NT 1 AND C13 EJ 2 TEEN KEYSPEC=10;
o IF 032 EG Y AED 33 SC 4 AND 235 MY 1 AND G113 ME 2 AND Q76 EC 3 THEN

' K7Y{SCEC=T;

b IF Q32 EC 1 ANT Q37 DD 4 AND Q3u NT 1 AND 313 NE 2 AND Q3€ NE 3 THEN

3 KnYSPEC=31;

. tETUTN

2 '

v CERSRRERR KRRtk RRRKERERRAR DORPOTINT KEY *Adxhttdhhdrdhhohbkbhkbkrankrshbhad

3 LI

}. THREE: IF Q32 ¥Q 2 THEN KEYSDPFC=12;

'®

3
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IF §16 EQ 2 ANL (Q12 ¥E 2 OP Q212 ML 3) AND WHALE NI 1 AND SEALS NE 1
AND PORPOISE EQ 1 TEEN 6O 7O THO;
»
# FIND QURSTICNATRES WHUICH HAVT™ ANSWEFED QUESTICNS DESCRIRING PORPOTSFES.
'
A\
IF Q16 EC 2 AWD Q12 B0 2 AND WHYALE NE 1 AND PORPOISE EQ 1 AND SEALS
NE 1 THEN KEYSDEC=25;
IF Q16 =0 1 ANL (Q12 NE 1 XlID 212 UE 3) AND WHALE NE 1 AND PORPOISE
EQ 1 AND SEALS NE 1 THIN 50 TC THREZ;
]
# FYUD QUUSTICNAIRES WHICY TAVE ANSWERED QUESTTIONS DESCRIBING SEALS.
'R
A\l
IF Q16 BG 1 AYD ({12 NE 1 AND Q12 HE 2) AND RWHALE NE 1 AND PORFOQISE
NE 1 AND SEALS EGQ 1 THFRN GC TO FCUR;
IF (216 EQ 4 OR Q16 TQ .) AND UWHALL NE 1 AND PORPO1SE NE 7 AND SEALS
EQ 1 THEN 70 T0O FOIL;
)

raRp Ak kkk kbbb kb k kb hkkkhk JHUALT KEY kxR ok ok ko kR kR kR kk Kk kR ok
'
L ]

CNE: IF (C21 EQ 3 OR Q21 EA .) ™HEN KEYSPEC=27;

IF 021 EC 1 ANL Q30 20 1 THTM KEYSDEC=S;

IF Q21 EQ 1 AND Q30 EQ 2 THEN XKEYSPEC=2;

IF Q21 FQ 1 AWD {C30 Tg 3 07 Q30 FQ .) TPEN KEYSPEC=27;

1IF Q21 EQ 2 AND Q19 EQ 1 "HEN KLYSPEC=4;

IF Q21 EG¢ 2 AND Q19 ML 1 ALD 217 TQ 2 ™IEN KEYSPEC=3;

IF Q21 EQ 2 AND 2198 NE 1 AY" Q17 NE 2 AND 028 EQ 1 THEN KEYSPFRC=3;

1F Q21 EC 2 AND Q19 NS 1 AND Q17 NE 2 AND Q28 FQ 2 THEN KEYSPEC=1;

IF Q21 RQ 2 AND Q19 %3 1 AND Q17 HE 2 AND Q28 EQ 3 THEN KEVSPFC=U;

IF Q21 EQ 2 AND Q19 45 1 ANUD Q17 N 2 AND (028 E2 4 NR Q2R EQ .) AWND
Q24 EQ 1 TUEN KEYSPEC=1;

1F Q21 EQ 2 ANL Q216 NE 1 AND Q17 NE 2 AND (028 EQ 4 OF Q2Fr EQ .) AND
Q24 NE 1 AND 225 NE 1 AND Q23 EQ 1 THEN KFYSPEC=1;

1F Q21 EQ 2 AND Q19 U™ 1 AND Q17 N® 2 AND (Q28 EQ 4 OR Q23 EQ .) AND
Q24 NE 1 AUD 225 NZ 1 AND Q23 KT 1 AND 229 %EQ 1 THEN KEYSPZC=1;

IF 021 EC 2 AND 219 B 1 AND C17 NE 2 AND (Q28 EQ & OF Q2R EQ .} AWD
Q24 NE 1 AND 225 NE 1 AEN Q23 NE 1 AND 029 EQ 2 THEN KEYSPRC=28;

IF Q21 EC 2 AND Q19 NE 1 AND 217 HF 2 AND (28 EQ 4 OP Q28 EQ .) AMND
Q24 NE 1 AND Q25 MW 1 AND 223 MFT 1 AND Q29 RC . TEEM KEYSPEC=29;

LETURY;

IR kR A kAT I e kbR Rikkkx SUALL W.ALL KEY kb dokwdobdok fhdokkhbk kb ke k bk ®
e

.
TWO: TF 232 NT 1 THEN KEYSDEC=25;

-

I3
|

SIS UR TS UPTRUVD AP SR

P

;;g‘i

L«

Bs'elo & 2.2 2 &

P
S LI APy

8 -
PP

ilfas star mad a2k

1

1
[P EN S LIRS I S/ CVCD NI RIS WP TIRES TRLE S Lt e



__;1
,l
P
|
|
|
|
|
.
¢
p
4
[
2
1
E
i
1‘
4
1
1
<

1F¥ Q32 EC. OF 032 EQ 3 THEM RFPYSPEC=22;

1F Q3% EQ 1 AND Q35 ®Q 1 AND Q% FQ 3 THEN KEYSPEC=10;

1F Q32 EQ 1 ANT Q35 EQ 1 AND Q36 EBC 2 THEN KEYSPEC=11;

IF Q32 EQ 1 AND 237 EQ 1 AND (Q36 NE 2 AND Q36 WE 3) THEN KEYSDPEC=40;

IF €32 EC 1 ANC {035 = . CR Q35 20 3) AND (G33 EQ 5 CF Q33 EQ .)
TAEN KEYSPRC=132;

IF Q32 O 1 AND (235 E¢ . OR Q35 EQ 3) AWD (€33 EQ 101 Q33 EQ 2) AND
QU1 BQ 1 THEN KEYSPEC=14;

TF Q32 EC 1 AKD (€35 EC . 0OR Q35 EQ 3) AND (Q33 FQ 1 OR Q32 EQ 2) AND
QU1 EC Z THEN KEYSDPEC=13;

IF Q32 EQ 1 AND (¢35 EQ . OP 035 TC 3) AND (Q33 EQ 7 OR Q33 EQ 2) AND :
(Q41 EC 3 OF Q41 EZ .) THEN EKEYSFEC=33; e

1F Q32 EQ 1 AND ({35 FQ . OR Q35 FC 3) AMD (Q23 EC 3 OR €33 EQ 4) AND C
Q37 EQ 1 THEN KEYSEEC=9; o

IF Q32 EQ 1 AMD (Q35 EQ . OR 035 EQ 3) AND (Q33 EQ 3 OF Q23 BQ 4) AND
Q37 NZ 1 AND Q36 ECG 3 THEN KEYSTEC=10; L

IF 32 EC 1 AND {235 E¢ . OR Q35 EQ 3) AND (Q33 EQ 3 OR Q133 EQ U) Do
AND Q37 NE 1 AND ( {36 S0 4 OR Q36 EQ .) THEN KEYSTEC=14; b

IF Q32 E¢G 1 AND (C35 R¢ . OR €35 EQ 3) AND (€33 EQ 2 OR Q33 EQ 4)
AND Q37 NE 1 AND ( Q36 EQ 1 OR Q36 ®Q 2) AND Q34 EQ 1 THEN
KEYSPEC=9; .

IF 0?2 EQ 1 ANT (C35 ¢ . OR Q35 90 3) ANC (Q33 EQ 3 OF Q33 EQ 4) "
RND Q37 NE 1 AMD ( Q36 EQ 1 OR Q36 EQ 2) AND (Q34 EQ 3 OR Q34 EQ .) '
THEN KEYSPEC=134; N

IF Q32 EQ 1 AND (Q35 EQ . OR 035 EQ 3) AND (Q23 X0 3 OR Q33 EQ U)
AND Q37 NE 1 AND ( Q36 EQ 1 OR Q36 EQ 2) AND Q34 EQ 2 AND Q40 EQ .
THEN KEYSEEC=34; _ RS

IF Q32 EQ 1 AND (Q35 EQ . DR 235 EQ 3) AND (Q33 EQ 3 OR Q33 EQ 4) B
AND Q37 NE 1 AND ( 236 "2 1 OR Q36 EQ 2) AND Q34 EQ 2 AND Q40 EQ 1
THEN KEYSPEC=16;

Ko 2 aners alne

¢
B RIS R TR

L
Vs b
—mcana

IF Q32 EQ 1 AND {Q35 EQ . OK Q35 EQ 3) AND (033 EQ 3 OR Q33 EQ 4) "&'“?A
AND Q37 NE 1 AND { 236 ©2 1 OR Q36 EQ 2) AND Q34 EQ 2 AND Q40 EQ 2 cLon
THES KEYSPEC=37; - g
IF Q32 EQ 1 AND Q35 EQ 2 AND Q37 EQ 1 THEY XEYSPEC=9; ho oy
IF Q32 EQ 1 AND Q3% EC 2 AND 237 WNF 1 AND (236 EQ 1 OR Q36 FQ 3) O
THEY KRYSBEC=38; SRR
IF Q32 EQ 1 AND Q35 E¢ 2 AND Q37 NE 1 AND (Q36 EQ 4 OF Q36 TQ .) et Ty
THEN KEYSEEC=35; S A
1F Q32 ©g 1 A¥D (¢35 BEQ 2 AUD €37 NE 1 A'ID 236 EQ 2 AMD Q241 EQ 1 . ;";j
THEN KEYSPEC=14; SR
IF Q32 E¢ 1 AND Q35 3¢ 2 AND 937 NE 1 AWD Q36 EQ 2 AMD (Q41 EQ 3 OF roren
B Q41 EQ .) THEN KEYSPUC=39; e
9 iF Q32 EQ 't AND Q3% BQ 2 A¥D 037 NE 1 AND Q36 EM 2 AND Q41 EQ 2 AND 'u:,a*ﬂ
- (233 EQ 1 OR ¢33 EQ 2) ™YEN KEYSEEC=14; Y
. IF 32 EQ 1 A¥D Q35 EC 2 AMD D37 NE 1 AND 236 52 2 AND G441 EQ 2 AND L “q
- (033 EQ 7 OR 933 EQ 4) TIEN KEYSFEG=15;
- 1F 032 B¢ 1 AUD 235 30 2 AND 7237 ¥ 1 AMD Q36 FC 2 AND Q41 EQ 2 AND S
& {033 EQ 5 0% 233 B¢ .) TSN KEYSTEC=139; ' ®
.- FETUSM; _
- * :
- BRERP AR R ERRRERERRRALA KTY FOT DPINNOPEDS #USkahhdk bk h kb tkehhan et ke
Y ,
; FCUPR: IF QU4 FD 1 ARND QUL TQ 2 THEB KEYSPEC=23; :
;e TF 44 ®Q 1 AND QU6 NT 2 AND Q85 EQ 3 "H®K KEYSFEC=23;
- IF QUU EC 1 AND QUE NE 2 AND (Q45 FZ 4 OR QUG KO .) THEN KEYSDEC=44; :
{ 1F QU4 EQ 1 ANL QW& NE 2 AND 245 TQ 2 AYND QU? EQ 1 THEN KLYSPEC=20: -
i IF Q4% ®¢ 1 AND Q4B 4% 2 AND 4% TS 2 AMD Q47 RO 2 TREN KEYSPEC=18; -
~ 1F QU4 EG 1 ANT QU6 NE 2 AND QUS EQ 2 AMD (C47 FQ 3 OB C47 EQ .) THEN

e
-
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o K7YSPEC=43; S
4 TF QUU RC 1 AND QU6 NE 2 AND Q45 FQ 1 AND Q47 EQ 1 THEN K®RYSPRC=20; L
o IF Q44 EZ 1 ANC Q46 NE 2 AND Q45 Z0 1 AND QU7 ®=Q 2 THEN KEYSPEC=19; G
LG IF QUY FQ 1 AND Q46 NE 2 AND QUS T2 1 AND (CHT EQ 3 OP Q47 EQ .) THENW e
N KEYSPEC=42; LT
. IF QU4 FEQ 2 AWD J46 ED 2 THRY KEYSPEC=23; T
= 1F Q44 EC 2 AND Q46 NE 2 AND 243 ©TQ 3 THLCN KEYSPEC=16; : A
r . IF QUY TC 2 ANL Q46 NE 2 AND QU3 NE 3 AND QU5 EQ 3 THEN KEYSPEC=17; o
b IF QU4 EQ 2 AND QUE NE 2 AND QU3 NE 3 AND (C43 EQ 1 OR QU5 EQ 2) THEN o
o KEYSPEC=16; e
Y IF Q4U EC 2 AHD QUE uT 2 AND Q43 NME 3 AND (Q4S EQ 4 OR Qu5 EQ .) THEN e
! KEYSPEC=41; o
: IF QU4 EZ . AND QU6 B0 1 AND QUS W0 3 THEN KEYSFEC=23; R
o 1F QU4 EQ . A\D QU6 EQ 1 AND QUS EQ 2 AND Q47 EQ 1 TREN XWYSPRC=20; o
L 1F Q4 EQ . AND QU6 EQ 1 AND 245 EQ 2 AND Q47 EC 2 THEN KEYSPEC=18; LT
2 IF Q44 EQ . AND QU6 EQ 1 AND Q4S5 RQ 2 AND (Q47 EQ 3 OR Q47 EQ .) THEN T
- KEYSPEC=U43; L
o 1F QU4 EC . AND QU6 EQ 1 AWD (QUS5 FEC 4 OR Q45 TQ .) TEEN KRYSPRC=U4U4; : i
IFT QU4 EBC . AND Q46 FQ 1 AND Q45 EQ 1 AND Q47 EQ 1 THEN KEYSPFC=20; R
[‘a IF QUUY EQ . A4D QU6 BQ T AND 245 FC 1 AND QU7 EQ 2 THEN KLYSPEC=19; e
: 1F QUY BC . AND QU6 EQ 1 AWND C4S5S BQ 1 AND (Q47 EQ 3 OR Q47 Eyg .) THENW RO
. KEYSPEC=42; SRR
e IF Q44 EQ . AND QL6 EDQ 2 AND Q41 BC 3 THEN KEYSPEC=23; IR
o 1T Q44 EQ . AND Q46 ED 2 AND QU3 ME 3 AMND Q45 EC 3 THEM KEYSPZIC=17; Do _;
IF Q44 EC . AND Q46 FQ 2 AND QU3 NF 3 AND (Q45 EQ 1 OR QU5 EQ 2) THEN Ty
RYSPEC=16; Co ZJ
I1F QU4 EQ . AND Q46 EQ 2 AYD QU472 4T 3 AND (QU4S EQ U OR G4S EQ .) THEN g
KEYSPEC=41; 'L .;q
IF Q44 EC . RAID (Q46 EQ 3 OR Q46 [Q .} AND Q43 E2 1 AND Q4S5 EQ 3 THEN RN
KEYSPRC=17; Ty
IF QU4 EQ . AND (QUG TC 3 O 246 EQ .) AND QU3 FQ 1 AND (QUS EQ 1 OF : -

Q45 EQ 2) THEN KEYSPEC=16; .

IF Q44 EQ ., AND (Qu6 EC 3 OR 246G EQ .) AND Q43 %Q 1 AND (Q45 EQ 4 OR SERRER
C4% EC .) THEY KEYSPEC=41; -

IF QU4 EQ . AND (C46 ©£Q 3 OF 2u6 20 .) AND Q43 FQ 2 AND QU5 EQ 3 THEN v
REYSPEC=23; o

IF QU4 EDQ . AND (046 EC 3 0D Q46 TQ .3 AND QU3 EQ 2 AND Q45 EQ 1 AND ‘
Q47 EQ 1 THEN KEYSPEC=20;

IF QU4 BQ . ANL (QU6 ©Q 3 OD QU6 TQ .) AND Q43 EDQ 2 AND Q45 EQ 1 AND
Q47 EQ 2 THEN KEYSPEC=17;

1T QW4 FQ . AND (G466 rC 3 OR Q46 7Q .) ANC G473 EQ 2 AI'D Q45 EQ 1 AND
(247 EQ 3 O% Q47 EQ .) TACN EAYSPEC=42;

IF QU4 TC . AND (QU6 ¥C X OR Qu6 ECG .) ANL C43 EQ 2 AND Q45 EQ 2 AND
C47 EC 1 THEN KEYSPIC=20;

IF QU4 ¥C . AND (CHE TC 3 OR QUF BQ .) AND Q43 5Q 2 AND QUS EQ
Q47 EC 2 IUEN KEYSPEC=1in;

IF QU4 EC . AYD (Qu6 EQ 3 OP 246 720 .) AND Gu3 EQ 2 AND C45 EQ 2 AND
(Q47 BEQ 3 OR 247 20 .) THEN KEYSFEC=473;

" IF QU4 EQ . AL (QU6 EC 3 OR Q4G EQ .) AND Q43I EQ 2 AND (QU5 EQ 4 OR

¢ C45 EQ .) THEN KUYSDPEC=40;

IF Q44 ED . AKD {Q46 EQ 3 OF U6 RT .) AND Q43 FQ 3 THEN KEYSPRC=16: -

IF QU4 EQ . AND (C46 TIQ 3 OR 246 EQ .) AND (C43 EQ & OR Q43 EQ .) THIN
KEYSPRC=23;

TRTURY ;

A: KEYSPEC=21;

O FETURN;

‘o B:IP Q12 B9 . THEN K3Ynrec=21;

IF Q12 EC 1 TEEM KEYSDEC=24;
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1F Q12 EQ 2 THEN KEYSPEC=22; RR

1F Q12 EQ 3 THEN KEYSPEC=23; ' &

‘ TETURN; g
: » s
R 4 CREATE REPORT LISTING QUESTIONAIRE NUMBER AND RESULZS OF KEY PROGRAN. : R
e * ol
L ERCC TORMAT; o
o VALUE XEYSFEC "
v 1=GREY WHALS :
. 2=SEI,FTN CR DLME WMALE -

3=RIGHT RIALE
4=SPERM WHALE

AR

5=HUMPEACK WHALE 5
6=KILLER WHALR PR
7=MINKE WHALE L
8=PILOT WHALE e
9=RISSOS DOLPHIN L
10=BOTTLENOSE DCLDHIY by
11=CCHMCN DOLPHIN Lo
12=RIGHTWHALE DCLDHIN R
13=HARBOR PORPOISE R
14=DALL''S FORPOTSE TS

15=vPACIFIC WHITE~SIDED DOLPHIN!
16=ELEPHANT SEAL

17=4ARBOR SEAL

18=STELLAR SEA LION

19=NORTHERN FUR SEAL Yoo
20=CALIFORNIA SEA LION : v
21=80T IDENTIFTADLE

22=PORPOISY OF DCLDHIM A
23=SEAL 03 SEA LICN S
24=WHALT Lo
25=PORPOTSZ OR SMALL WHALE g
26='HUMPBIACK,SEI, FIN OF BLUE WHALCD' Ao
27='LARGE WHALE (FCRQUAL,GPZY,SPERM,CLE ETC.)! .
28=RIGHT OR SPERY WHALE NI
29='GREY, SPERM, CF RTYIH™ WHALER! Loy
30='KILLER PILOT, CR MENKZ WHALE' EUARE S
31=MENKE OR ETLOT WHAL® s
32='DOLBHIN (NOT RIGHT WHALE DOLDHIN)® ; -.;-‘.‘
33=DALL''S OR YARROL PGEDPOISE

34='RISS0S, COMKON, WHITE=-SID3ID,0F TUOFSINDS! ;
3%5='RIS50S, WITTE-SIDED,CALLY'S,0F EARNCR!

36=RISS0S OK BOTTLENOSE DOLPHIN o
37='COU¥ON CR PACTFIC WHITR~STDER LCLDUIN? o
18=RISSOS OR HARBOR COLPHIN IR
39=1'2ACTIFIC %MITE-STDED CF DALLS' '

RV SR NOETEIRTE N Y

RPN N SRR

i

L SR o

B

_E
s
PP

s

—t

g A

- v
«

ST, Sl e
“‘.A‘_‘LAJ“‘ e A

|

R 40=CCMMCY OR BOTTLENOST COLPHIN e
¥ 41=4ARBOR SEAL OR ELEPHANT SZAL -
b 42=YCALIF. SEA LICN OR NORTHZRN FUR SEAL' : p
: 43=CALIFGINIA OR STELLAR S®A LYCY RN
v 44=CALIF. OR STELLAR OP MO. FUR SFEAL'; ' "f
[ S » ‘e -
%i ¢ REPORT THE LESULTS OF ¢RYING THF QUESTIONAIRES. Sy
v . o000
” tROC 2RINT; e A
' VAR CARD_UC RIYSPER; - p
v TITLE LISTING OF SPECIES AS IDENTIFIED BY SITE CARDS; oy
3 !
L . i
% Lo
{ x
. -
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FORNAT KEYSPEC KEYSPEC.;
L]
*# REPORT THE NUMNRER OF MARTNE MAMMALS SYRNTED BY SPECIES.
N
TATE NEW;
SET MASTER;
IP KEYSESC LE 20;
KEEP KEYSPEC FREQ SEASON;
IROC CHART DATA=NEY;
TITLE MARINE WANMAL COUNTS AY SPECIES;
FORMAT XD YSPEC KEYSDEC. ;
HEAR KEYSPEC / DISCRETE FREQ=FREQ ; ;
‘ “u
4 REPORT THE NUMBLCR OF MARINE MAMMALS SIGHTED BY SPECIES 9Y SEASON. g
*
EFOC FORMAT; '
VALUE SZASCH -
1=WINTER Ly
2=SPRINA A
J=SUMMER o
4=FALL; e
EROC CHART LATA=NER; .1
FORMAT SEASON SEASON. KEYSZEC KEYSPEC.; -
. TITLE MARINE MAMMAL COUNTS BY SPECIES RY SEASCN; 3
- HBAR KEYSEEC / DISCRETE GROUP=SEASCN FREQ=FREQ; S
% » R
L) 4+ REPORT THE NUMBER OF SIGHTINGS BTOKEN DOYN RY THE OCCUPATION OF L
b + THE RESTPONDENT. ﬂn,_;%
o H N i
e IROC PORMAT; RN
[ VALUE OCCUP b
o 1=PRODUCT ION FOREMAN s e
L 2='PLATFORM (PROD.) ODEGATOR® SN
iq 3=HEAD W™LL PULLER T g
\" 4=DERRTC ~MAN 4
o 5=FLOCREMAN )
e 6=RUCSTABOUT PR
o 7=MECHANIC U
Ao R=ZLECTRTCIAYN oy
b ='CHEMICAL TBCH./CAIHODIC PPOTECTION' SRR
" 10=DRILLING FCREMAN P
11=DRILLER L.
s 12=ROUGHIFRCK C e
R 13=HELDER PR
ha 14=RELICCPTER PILCT R
L 15=BOAT CPERATCR EER
ko 16=DTVER Co
L;;j 17=0THER; -
‘ EROC FREC DATA=MASTER; 0‘*,
e FORMAT OCCUP_NO OCCUP.; S
" TITLL NUM3IER OF STRHTTUSS 3ITOXEN TCHN RY CCCUPATION OF RESPONDENT; :..i
£ TABLES OCCNP_NO / EXPECTED DRVIATICN ; B
P 4 ' -
;;;. 4+ REPORT THE KUUBEP CF SIGHTTHG BRCKEM DCHN BY TIME OF DAY, »
¢ i
Eﬁx IROC FORYAT; co
‘@ VALUT ~#% N A
Ne 1='MIDNIGHT 70 1:07A4" -
K ' . |
L , 1
.l‘. R~} ‘
'. o
: p-52 ]
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;

e 1F TIMNISITE GE 72000 AND TIMNEST™E LT 75595 THEN TIME=21;

byt IF TIMESITEZ 32 75600 AND TIMRESITE LE Y2100 THEN TIME=22;

[y 1F TINESITE GE 79200 AND TIMESITE LE 82799 THIN TINE=23;

& IF TIMESITE GZ A2800 AMD TIYESI™F LE 86399 THEN TIME=24;

Fon [FOC PREC;

ko PORMAT "THE THE.;

. TITLE NUMBER CTF SIGHTINGS PPOKEN DOWY BY TIME OF DAY

v TABLES TIME . EXPECTED DEVIATICH ;

[ ]

- * REPORT THE NHUMBER OF SIGHTINAS BTCKEN DOWN RY PLATFORM ACTIVITY.
Fa b

y’ EROC FORMAT;

ty

" L-£9

!

g

b

v

]

"‘ * N A - -
L;F~A*'-”~* e e e A e Ll ettt o S o S St L T o fenm 2o

2=v5:00A4 TC 2:09%An"
3='2:00AM TO 3:00RH4*
=93:004® TO U:00A4*
S='4:00AM 70 5:00AY4!
6='5:00AM TO 6:30AM*
='6:00AY TC 7:00ANM?
8=*T7:00AM TO B:00A4*
9='A:00AM TO 9:00A4"
10=%9:00A% T0 10:00ANH°
11=*10:00AY% T0O 11:00AM!
12='11:00A% TO NOOI!
13=v1CCN TO 1:00FM!
14=71:00P8 TO 2:00pMY
15=12:00pP4 TO 3:00E4!
16=13:00P T0 4:00pPH*
17='4: 00PN TO S:00PM?
18=15:007% 10 6:00P4*
19=*6:00P% 10 7:00PM"
20='7:00pM TO0 S:00EH"
21='8:00p¥ TO 9:00pM?
22=19:002% 1IC 10:00EM?
23=v10:00PH TO 11:0NPM?
24=%11: 002 70 WIDHNISIT?;
TATA;
SET MASTRED;
KEEP TIMESITE TIME;
IF TIMESITE GE 0000 AND TIMISIT™N LE 3599 TFEEN TIME=1
1F TPIMESITY GL 3600 AND TIMESI™E LE 7199 THEN TIME=2
IF TIMESITE GF 7200 AMD TIMTSTTE LT 10799 THEN TIME=2
IF TIMESITE GE 10800 AND TINESITE LE 141390 ™HEN TIME=UY
JF TIMESITE GE 14400 AND TIMTSITE LE 1799% THEN TINE=S
IF TIMESITE 5% 18000 AND TIMESITS LE 21599 THEN " IME=6
IF TIMESITE GE 21600 AND TIME3ITE LE 25199 THEN TIHE=7
IF TINESITE GE 25200 AND TIMESTTE LE 28799 THEN TTME=8
IF TIMESITE GE 28800 A¥D TIMESITE LE 32399 THEN TIME=0
1F TIMESITE GI 32400 AMND TIMESYTE LE 135999 TFEF TIME=10;
IF TI4ESITE GE 36000 AND TIMESITE LE 39599 THES TINE=31:
IF TIMESITE G& 39600 AND TIMESYTE LE 43199 TH.N TIME=12;
IF TIMESIT2 GF 4320N AND TIMESITE LY 46799 TFEN TIYE=13;
IF TIMESITE 3F 46800 AND TIYTSTTE LW 501399 THEN TTIME=4;
IP TIMESITE CZ 50400 AMD TIMRESITE LF 53999 [HEN TIME=15:
IF TIMESITE GZ SHOO00 AND TTMRSTTE LE 57599 THEN TIME=16;
IF TIMESITE GE 57600 AND TIM®SIT™R LE 61197 THEN TIME=17;
1F TYMESITE GT 61200 AND TIMESTT™S LE 647¢Q THEN TIME=18;
1F TIVMESI™E GE 64800 AND TIMESITE IE 68399 THEN TIME=19;
IF TIMESTTE 53 68400 AND M™IMESTTE LE 71900 TEEN TIME=20;
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R VALUE ACTIVITY 3
W 1=DRILLING P
2=PRODLC™ICY o
3=DCRMANT M
4=TRSTING; Ss
FROC FREQ CATA=4ASTER; Sy
FORMAT ACTIVITY ACTIVITY. ; el
TITLE NUXBER OF SIGHTIKGS BROKEN DOWY BY PLATFORM ACTIVITY; N
TABLES ACTIVITY / EXPECTED NEVTIATION; o
’ e
* REPORT THE NTMRER OF SIGUTINAS BROKZF DOWN BY PLATFORM ACTIVITY ,;;:i
% CONTROLLING FOR OCCUPATION OF BESPCNDENT.; e
FFOC FREC DATA=YASTER; Lo
FORMAT ACTIVITY ACTIVITY. OCCUT_NC OCCHI.; D
TITLE1 NUMBER OF SIGHTINGS BROKEN DCWN B? PLATFCEM ACTIVITY CCNTROLLING: DR
TITLE2 FCR CCCNPATION OF RESEONDENT. ; I
TABLES ACTIVITY*OCCHUP_HC / ALL; cy
* -t Lol
% REPORT THE NUM3IER OF MAMMALS SIGHTED BFOKEN DCWN BY PLATFORM ‘j
* ACTIVITY. o
- LI S
S PROC FREG DATA=MASTER; ST
. FORMAT ACTIVITY ACTIVITY.: R
gL TITLE NUMTER OF MAMMALS STIGHTED EFOKEM NOFN RY PLATFORM ACTIVITY.; DA
o TABLES ACTIVITY ,/ SYPECTED DEVIA™ION ; S
] WEISGHT FREQ; . b
' v.." * A
o ¢ REPORT ™PE NUMBER GF AREY WHALES STIGHTED PROKEN DOWN BY PLATFORM SR
o ACTIVITY. N
o L ey
. [ATA; AT
o SE™ MASTER; S
" IF KEYSPEC=1; SN
‘E KEEP KEYSEEC ACTIVITY FEE) w
r EROC FREQ; RS
R FORMAT ACTIVITY ACTIVITY. ; i
. TITLEY NUMBER OF GREY WHALES SIGHTFD BRGKEN DCWM BY FLATFORM; R
o TITLE? ACTIVITY. ; o
e TABLES ACTIVITY ,/ E¥PT"CTED DEVIATION ; : ht}_i
X WEIGYT FRIG; T
v : =
* REPORT THE %MMREL OF MAMMALS SIGYTED PPCKEN DOWN DY NOTSE LEVEL. B
r ' S
' INCC FORMAT; B
: VALUE NOIGE 0
. 1=QYIE"T Cod
D 10=VERY NOISY; 4"‘-ﬁ
oo EROC PREQ DATA="ASTER; coA
[ ) FORAAT NOISE NOISE.; e
. TITLE NUMPEE OF MAMMALS STINTEDR RECEEN LOYN BY NOIST LEVEL: .
L TABLES YNO1SE / EXPECTED DEVIATION ;

WZTITHT FREC;

4
* Q[CDPCRT THE WUHRER CF SREY THALES STSHTED EGOKEN DOMY BY
WOISE LEVEL.
' & 3 ,
0. LATA; v
T - o
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R *
5 * REPORT OF COMPARISON OF PLATTORY ACTIVITY =0 DISTANCE FFOX PLATFORY
8 ¢ EARINE MAMMALS SISNMTED. ONE REPORT FOi FACH SPLCIES.
. LH
. LATA;
¥ SET MASTER;
- TF KRYSEEC GE 1 AND KEYSEEC LE 20;
¥ IFCC FREQ;
v TORMAT ACTIVITY ACTIVITY. Q7 DISTANCE., KSYSDPEC KEYSPTC.;
: TITLE! COMPARISON CT PLATFURM ACTIVITY TO DISTANCE FFOM PLATFOPM OF;
g TITLE2 MARINE MAKMALS S1GHTED;
. TYTLE4 GHEZ FEFORT FOR EACT SPECTFS;
L TABLES KEYSPEC # ACTIVITY * Q7 / EXPECTED DEVIATICH;
U s
2 * THT FOLLOWING UFCTTICN DEALS WITH COMPARING THE BLM DENSTTY
# ESTIMATES AND DEESITY ESTIMATES CERTVED TRCM SITE CARD DATA.
‘ + THE POLPOST IS TG 57VE SCYT IDEA ABOUT THE ACCURACY OF ANECDOTAL
o * TATA AS LEFIVED FROM A QUSSTICNAIRE.
L]
| » THZ FIPST STEP I5 TC CREATT A CATA SUT CONTAINING THE TOTAL
. ¢ COYNT CF INDIVIZOALS SISHTSD RY FLATFORM(SITE QUADEANT) BY
{ ¢ SEASON BY SPECIES, T0 CREATE THE VAPTA3ILE DEMSITY BY DIVIDING TIE
" ¢ TOTAL FRECUENCY N7 “PZ ARTA OF A CUADRAUT (25 SQ. ¥X.) AND 70 CEEATE
i
R-31
o
m [Py EW - Sl by, ™~ i K dcotmiis a P O SN SN LN

= <

SET MASTIR,
KEED NCISE KEYSFEC FREQ;
IT XEYSPEC«1;
BEOC FREQ;
FORMAT NOISE YOISE.:
TITLE NUMBEP OF GREY WHALRS STS4TEL BROKER DGWN BY NCTSZ LEVEL;
TABLES NOISE / SXPLCTED DEVTATICY
WEIGHT FREQ;

REPORTS CCNPARTNA FLATFCEM ACTIVYTY TO THE DISTANCE FROM THE
PIATFORY THAT THE MARTNE MAMMAL WAS SIGATEL. ONF REPORT FOR WHALES,
CNE REPORT FOR COLPHINS &F PORPOISES AND CNE REPORT FOR SEALS OR
SEA LTONS.
1]
EOC PORMAT:
VALOF DISTANCE (FUZ7=10)
0~50=FROX 0 TC 50 YARDS
SC-100=FRN¥ SG TO 100 YARDS
100-300=FRCA 100 O 300 YARDS
300-500="ROY 300 TOC 500 YARDS
500~ i{GE=GREATER THAN 500 YARNS;
VALUE GROJP
1-8,20,26~31=44ALE
9«15, 22, 32-40=DOLPAIN OF PORPOISZ
16-20,23,41-44=5SFEAL OR SEA LTON;
IATA;
SET MASTZR;
IF REYSPEC NE 21 AND KEYSPNC NE 29%;
EROC FREQ;
FORMAT ACTIVITY ACTIVITY. 07 DISTANCE. KEYSPEC GROUP. :
TITLE? COMPARISOY OF TLATFCEM ACTTVITY 90 CISTANCE TGRGM ULATPORM OF;
TITLEZ MARINE MAEMALS S13UTED;
TITLEY ONE REPORT FOP WHALES, OKT REDORT FOR PORDPOISES OF DOLEHINS,;
TITLES AND CNE KEPORT FCL STALS ANL S5TA LTONS;
TABLES KRYSPEC * ACTIVITY * Q7 / EXPICTED DEVIATION;
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% A LEPORT LIVING THE <CTAL MAMMAL COUNT™ PY SPECIES BY QUADRANT BY
% SEASON.
“
EROC SORT DATA=MASTER;
BY SI™E_NO SEASON KTSYSFEC;
LATA RBLMCOMDPI;
SET MASTER;
IF REYSPIC LE 20;
BY SITE_NO SFEASCN KEYSFRC;
KEEP SITI_NO SEASOMN KI® ~"uC TRTFPEQ DENSITY:
RETAIN TOTFREQ 0
TOTFREQ=TOTEREQ + TFEQ;
IF LAST.STTIE_NO CR LAST.KEYSDPIC OI LAST.SEASON
THEN DO
DENSITY = TCTFRED/25;
QUTPUT;
TOTFREG=0;
END;

L4
4 REPORT THE NUMBLR OF {AMMALS SIGHTFD PRER QUAD(PLATFCEM) PER
* SEASCN PER SPECIES.
L.
EEOC PRINT DATA=BLNCGMPI;
VAR SITE_NO SEASON KEYSTIC TOTFFE(C;
FORMAT SEASON SEASCN. KEYSPTC KEYSPEC.;
TTITLE1 NUMBER OF MAWUMALS SISHTED FEZ QUAD(PLATFORM) PEP SEASON;
TITLE2 PER SPECIES;

READ IN TERE BLM CATA ANC CETWATE THE DATA SET BLM MERGE PLM AND THE
SITF CARD CATA TN DNATASET TLMCONPT TO FORM DATA SET COMPARE. DATA
SET CCHDPARE WILL CCHTAIN THZ VAITADLES STTE_NO, SEASON, KEYSPEC, HI,
DEN3ZITY, ANC LO. THL VAPIABLE HT AND LO REPRESENT THFE BLM DENSITY
ESTIMATES TOR THE QTADEANT T QUESTION. THE BLM DENSITY ESTIMATES
WERE TAKEN FTROM AN UNPUBLISHED BIM REPORT ANC ARE NOT TO BE QUOTED.
THESE ESTIMATES ATE MERELY USED EETE TO SEE IF ANECDOTAL INFORMATTON
WILL FALL WITHIN THE TANGI OF DENSITY VALUES AS ESTIYATED BY CURRENT
SCIENTIFTC METHCDS. ONCZ 30TH DATA SETS HAVE BEEN COMRYNED A REPOET
WILL BE GENERATEC LISTING THE SPECIES, STASCN, QUADRANT NUMBER AWD
WHETHER THE ESTTMATE GF DEUSTTY EASED C¥ STTE CARD CATA FALLS WITHIN
THE BL™ ESTIMATES OF TF ITS I5 HIGHIR2 07 ILOWEER THAR EBLM ESTIMATES.

PO O R S IR N P A W

READ THE BI® CATA ANC CREATE L[AT? SIT ELM.

*
LATA 3LH;
INPUT SITE_NO SEASCHN KEYSPEC LO HIGL;
LENGTH STTE_NO SEASCH KEYSERC 2;
LABEL
LO=LCW TSTT¥ATE OF DENSTTY MADE 7Y BLM
HIGH=UIGE ESTIMNATE OF DENSTITY MADE 3Y 1LM;
INFTLE BLMCAT) CLCSE=FREER;
4
» HERGE DATA SET PLM AND BLNCGMDT1 CTEDATING CATASET CCMITAPE.
4.
EROC 5NRT DATA=NCEK. nLY,
BY SITE_NO SEASCH KEYSPEC;
CATA CCMEADNT;
UPLATTE 3BLMCONPT1 BLY;
EY STTE_UC SFEASCN EKTYSTEC;:
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IF DENSITY
IF DENSTTY
IF DENSITY

REPORT OX

IF DENSITY NE .; ‘“'J
* R
* COMPARE SITI CAED DEMNSITY ISTIMATE WITH BIY HIGH AND LOF DENSITY SRR
* ESTIMATE FCR EZACH QUADRANT. .
L o
1] . )
CATA CCHMPARE; e
SET CCMPARE; 9
IF LO EC . OR HIGH RQ . THEN RESULT=4;

GIE LC AND DENSITY LE HIGH THILN RESOLT=1;
LT LO THEN RESULT=2;
GT HIGH THEY RESULT=3;

b e tra R ataiaeteslet

.

THE RESNULTS OF DZNSITY COMPARISCANS -

CC FORMAT; o
VALUE RESULT o
1=DENSITY WITHIN RANGE OF BLM ESTIMATES )
2=DENSTTY LOWER THAY TLM ESTIMATES i
3=DENSITY HIGHER THAN BLM ESTIMATES e

4=NO ESTIMATES MADE EBY BLH;

EFOC PRINT CATA=COMPARE;
FORMAT SEASCN SEASON. KEYSPEC KEYSPEC. RESULT RESULT.:
TITLEY RESULTS OF COMPARING SITE CARD DENSITY ESTIMATES AND BLM;
TITLE2 DENSITY ESTIMATES;

EFOC PREC CATA=COMPARE;

TITLE BREAKDCYN CF DINSITY CCMPARISONS;

FORMAT RESULT RESULT.;

TABLES RESCLT;

REPORT ON STGHT CALRDS WHICH HAVE ADDITTONAL COMMENTS DESCRIBING c
MARINE MAMMALS Vo

LATA;

SET™ MASTER;
IF Q50 NE O;

KEEP Q50
EFOC DRINT;

TITLE1 2LTASE NQOTE: )
TITLE2 COMMENTS DESC, ING MARINZ MAMMALS;
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/7 EXEC SAS.CASDSN='WYIDO10.YIDO1«DATA? ,TIME=5
*%x%k THIS PRUCEDJURE INVOKES SAS THE STATISTICAL ANALYSIS SYSTEWMS
xt* SEE USM STO03 .
//sas PROC CASBLK=,CASDEN=4,CASNSN=NULLFILE,CASFILE=,CASLABL=, I )
// CASLRCL=sCASUOPCD= 4 CASRCFM=,CASUNIT=TAPE9,CASVOL=, :
/1 ENTRY=SAS,
/7 INBLK=32760, INDEN=o INDSN=NULLFILE . INFILE=,
/ INLABL=s INRCFM=U, INUNIT=TAPEQ, INVOL=,
/ LEVEL=,LIBRARY=VEETEMP*,
f; OPTIONS=OUTDEN=4+CUTDISP=KEEP,QUTDSN=NULLFILE, K
OUTFILE=,0UTLABL= ,OUTSPCE=190,0UTUNIT=TAPEG ,QUTVOL=,
// FANBLK=31204s RAWDENTZ 4, RAWDI SP=KEEP sRAWDSN=NULLFILE 4 Y
// RAWFILE=yRAWOPCD=¢ RAWL ABL= «RAWLRCL=80.RANCUT=PUNCH,
44 RAWRCFM=F ,RAWSPCE=700+RAWUNIT=TAPES ,RAWVOL=,
SORT=4
//SAS EXEC PGM=EENTRY sPARM=¢£0PTIONS! yREGION=192K
//CAS DD DSN=ECASDSN,VOL=( +RETAIN,SER=ECASVOL),
// DISP=OLDLLABEL=(ECASFILEECASLADL s IN),
// DCB=(RECFM=ECASRCFM,LRECL=ECASLRCL, .
;; DDT$DTCEQSOPC?.BLK?1Z§=&CASBLK.DEN=&CASDEN)o )
UNIT=(E SUNITe+DEFER
//ETLIF001 DD SYSOUT=#%,0CH={RECFM=VA,LRECL=137.BLKSIZE=141)
J/ETI2F001 DD  SYSOUT=4,DCB=(RECFM=VA,LRECL=137+BLKSIZE=141)
//FTLI3F001 DO ODNAME=ERAWQUT
//FT15F001 DD UNIT=SYSDASPACE=(80+(1600¢1600)4ssCONTIGsRUUND)
1/ DCB=(RECFM=FB s LRECL=80,8LKSIZE=800,BUFNO=1)
YAATY DO DSN=EINDSN,DISP=0LD+UNIT=(EINUNITsDEFER) s
// VOL={ sRETAINGSER=EINVOL) o g
;4 DCB=(B%KS!ZE=&[NBLK.RECFM=&INPCFM.DEN=&[NDEN)c
LABEL=(EINFILEEINLASL ¢+IN)
//ILIBRARY DD DSN=£LIARARY UNIT=SYSDAsSPACE=(TRK,{(20,,20))
//OTHER DD DSN=ERAWDSNLUNIT=(ERAWUNIT . DEFER),
// VOL={ yRETAINySER=ERAWVOL ) s
// LABEL=(ERAWFILESERAWLABL ).,
;; ggAc%=éggAusL§.(cRAwspce.anAwsch).RLSE).
B=( RECFM=ERAWRCFM,LRECL=ERAWLRCL (BLKSIZE=6RAWBLK, “
// OPTCD=E£RAWORPCDO+DEN=ERAWDEN) , .
9; . 5 DISP=(NEW,ERAWDISP DELETE c
LU D DSNZEDUTNDSNDISP=(NE Wy EQUTDISP DELETE ) »
// VOL=( sRETAIN,SER=ECUTVOL )y
;% ENIT=(%DUTUN[T..DEFER).DCB=DEN=COUTDEN.
ABEL=(EQUTFILE«EDOUTLABL,y»0OUT)
/] SPACE= (19069, (E0UTSPCE s EOUTSPCE) oRLSE )
//PRINTER DD SYSOUT==%, ®
l/ DCB={RECFM=ERAWRCFM,LRECL=133,BLKSIZE=1330)
//PUNCH DD SYSQUT=3,DCB=BLKStZE=30
//SORTLIB DD DSNAME=SYS1.SOPTLIB.OISP=SHR
//SORTWKOL DO UNIT=D1SK
//SORTWKO1 DD SPACE=(CYL+(ESORT) s+ CONTIG) +UNIT=SYSDA
//SQRTWKOZ 0L UNIT=DISK
"o
[/SORTWKO2 DY SPACE=(CYL s (5SCRTY 4o CONTIG) UNIT=(SYSDA,+SEP=(SORTWKO1))
[/SORTWKO3 DD UNIT=DISK
4;HHHMK03 DD ggACE=(CYL.(5SOPT)o»CONTIG).UNIT:(SYSDAo-SED=(SORTWKOI. -
RTWKO2)) -
[/STEPL I DD D3N=SYS4.5A5.LOADSL _VEL+DISP=SHR
// DO DSN=#,LIBRARY, DISO=(OLD+PASS)sUNIT=SYSDA,
;; VOL =REF =« L [BRARY
SYSOUT DD SYSQUT=%,0CHB=HUFNO=1
/MURK DD UNIT=SYSDA.SPRACE=(TRK,(240,80))
//ALMDATA DD DOSN=WYIDO10.YIDO01«QUADATALCNTLDISP=0LD
//SYSIN DD * -
v
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5.4 THE BLM CATA

5.4.1 How the BLM Data is Read into the Program

The BLM data is read into the program from tape. The program as written
requires that a JCL card with DONAME BLMDATA be supplied pointing to the tape
containing the raw data. The data is on File One of the IBM Standard Label
Tape with Volumn Serial Number: NOSC. The data set name is BLMDATA. The tape
is written at 6,250 BPI with a logical record length of 80 characters, and a
block size of 3120. There are 15,599 card image records. Each record contains
five variables. They are: Site number (see Figure 5-7), season, species (see
Q15 in Section 5.3.2), low-density estimate, and high-density estimate.

The codes are as follows:

Winter =1, Spring = 2, Summer = 3, and Fall = 4.

The data is not column dependent and can be read with SPSS using freefield
input or SAS using list input.

5.4.2 How the BLM Data Was Derived

The following is a direct quotation from the BLM report explaining the deriva-
tion of their data:

"5. Data Analysis

From the onset of this study we have intended to correlate cetacean
abundance, distribution, and movement with measurable features of the
physical environment. Some of these features such as bottom topography,
bottom slope, water depth, and distance from mainland are fixed in time
and space and are constants. Others, such as sea surface temperature,
wind direction and velocity are seasonal and variable.

We divided the Southern California Bight (SCB) into nine zones or
subunits of similar ecogeographic types. We further divided the study
area into 1,000 quadrat blocks of five minutes latitude by five minutes
longitude for which water depth, bottom slope, and distance factors were
determined and entered into the computer file.
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To determine whether our shipboard and aerial transect coverage
adequately sampled the SCB and the full range of environmental gradients
found within the study area, we determined the frequency distribution of
these variable characteristics for all 1,000 quadrats and compared these
statistically with the same parameters represented by, for exanple,
transect lines. Chi-square analysis showed no statistical difference
between the range of environmental parameters sampled in our transects
and that of all the quadrats i+ the SCB. We therefore conclude that our

shipboard and aerial transects adquately sampied the environmental vari-
ables with no significant bias.

Since seasonal and geographical variations and sea surface temper-
atures affect the potential availability of cetacean prey, and therefore
cetacean distribution, we mapped water temperatures along our survey
tracks for each period and each trip. Surface temperatures were measured
hourly from the ship with a through-hull thermometer calibrated with a

bucket thermometer. For offshore or coastal areas or quadrats not visited

on a particular trip, we referred to maps generated by the U.S. Coast
Guard aerial surveys and the biweekly temperature projections published
by the National Marine Fisheries Service. Temperatures to 5°C were
assigned to each quadrat for a given survey period and entered into the
permanent computer files. The resultant computer-generated maps were
used to obtain mean sea surface temperature profiles throughout the Bight

and in each zone for comparison of cetacean densities with the above
stated environmental factors.

For each cruise or flight series a battery of computer data output
was produced: 1) a chronologicil listing of all cetacean sightings
including species, number of individuals, and locations, 2) a listing by
specific location (quadrat) of all cetacean sightings, density and num-
bers, 3) a generated cetacean density map of the entire Bight, 4) a
computer-generated graphic display Right-wide of cetacean density in
relation to environienial factors, 5? a computer-generdated level of
effort map indicating quadrats visited and number of visitations.

stepwise multionle linear regression prograins were designed to detect
and rank those environmental feaiures which related significantly to
variation in cetacean density. The output of the regression program,
carried out on an IBM 360 computer, determined which environmental
features best predicted geographic variation in density. Independent
variables entered intc the regression analysis included water depth, sea
surtace temperature, bottom slope, distance to nearest land, distance to
mainland, as well as the inverse of these variables. If density along

the transect line was functicnaliy related to some variables, for instance,

water depth, its measurad value would be expected to increase or decrease
with an increase or decrease in the value of the independent variable.
This enalysis calculated a sequence of equafions beginning with regres-
sion of density against that single variable that made the greatest
reduction in the error sums of squares and continuing to rank and include
variables unti’ no additional variation in density could be explained.
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The validity of the completed equation was then measured ty en F test of

the significance of each regression coefficient. The use of the regression

equation as 31 predictive tool was determiged from the multiple R va]ug or
the coefficient of determination value, R*. When the muitiple R or R
value was large enough to indicate a substantial portion of the density
variation from quadrat to quadrat was accounted for by the regression
relationship, the equation was then used to interpolate from our sample
to the entire study area. This step consisted of sequentially substitut-
ing the value found at the quadrat midpoint for each statistically
significant variable into the regression equation in order to calculate
an expected density in this specific location. This interpolation procedu
was carried out for each of the 1,000 quadrats following each ship or
aerial transect survey and resulted in a picture of how and in what
numbers animals were distributed within the study area at the timc of the
survey. Interpolations, however, did not extend into waters thz. :ere
insufficiently sampied (Fig. III-41).

Comments on population enumerators

It is generally agreed that aerial surveys of terrestrial wildlife
yield underestimates of total populations. The reliability of aerial
surveys, when utilized in the marine environment, becomes even more
difficult to assess.

Cetacea generate their own set of handicaps to the investigator
engaged in population surveys. First, to be counted, the animal must be
at or near the surface; the smaller species of cetacea surface every 3-4
mirutes or so, while the large ones may not surface for 10-12 minutes or
considerably longer. Secondly, when cetacea are disturbed or "flushed"
they, unlike birds, move downward in the water and become unavailable for
enumeration, Finally, it is well known that schooling cetacea are
stacked or layered in the water column so that only some portion of the
school are at the surface at any one time. Each of these phenomena
indeed add to the probability that population numbers are underestimated,
and/or that entire schools pass uncounted.

Although aware of these conditions which lead to probable underesti-
mation, no attempt was made to establish a "fudge" factor for those
animals flushing away from the line of sight or thuse below the surface
at the time of the count. The rationale for this is twofold: we are
more confortable with "hard" numbers (those representing actuaily
observed animals), and any arrived at "fudge" factor would only fit one
of many sets of conditions, leading to a series of such factors, each
more suspect than the last. Secondly, since any future surveys or mon-
itoring attempts will be faced with the same vexing conditions of
flushing, layering, and suvface time, it seems reasonable for the sake of
comparability to utilize ounly cobserved numbers and relative indices of
abundance, rather than lean too heavily upon absolute population estim-
ates arrived at in a questionable or non-reproducible manner.

A usual assumption made during a census of this type is that the

transect lines or search areas are randomly selected. Such was not
the case in this survey; our transect lines were fixed and we considered
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that the highly mobile animals were the random element. We know that we
violate this premise, since these animals are not randomly distributed
but as social animals are found in aggregations, and this very patchiness
of sightings leads to additional problems with statistical analyses.

Another assumption that must be made in a survey of this nature is
that the estimate of distance from transect line to target is accurate.
Estimation of distances over open water with no landmarks for guidance is
extremely difficult and the precision of estimations of distance must be
in doubt. However, whatever error or bias that might exist in our dis-
tance estimation should be consistent, since the method of the distance
estimation was the same from observer to observer.

For an enumerator to be effective and consistent, the probability of
detection of each target must be the same and the detection of one
target should not lead to the detection of additional targets. For
cetacea this is not the case; small schools may be detected by the behavior
(e.g. aerial behavior) of a single animals, while large schools may be
located from the actions of only a small proportion of the group.

Other variables which may aid or hinder the "see-ability" of cetacea
are the animal's size, colov. or type of movement. In addition, environ-
mental factors such as sun aagle, light levels, glare, sea state, and
visibility all contribute to the probability of detection. And we have
yet to consider observer bias. Does he see nioire when fresh at the start
of a cay's survey; does the sighting of one schunl "perk" him up so that
he is more likely to see subseguent groups?

We know that on many, if not all, occasions we have violated from
three to five of the assumptions necessary to maintain the statistical
accuracy for any line transect theory, and realize we probably grossly
underestimate or "undersee" the number of cetacea on any survey. In
spite of these errors in methodology, common to all current survey tech-
niques, we present five common methods of computatign for determining the
relative ebundance of cetacea. Animal densities/nm® from each of the
five formulae are then extrapolated to arrive at Bight-wide estimtes of
populations. Each of the formulae is outline in turn below, followed by
consideation of the most useful and reasonable method to assess realis-
tic population numbers.

CECE

e Formula #1. Index of Abundance:
; N = Index
b transect Tength x path width
;i where N = number of animals observed;
i' where L (transect length) = linear distance flown in nm;
} Where W (path width) = right angle distance off flight line which
; observer scanned. If each side of aircraft was
- manned by observers, right angle distance is
§ doubled. In this formula right angle distance
: was ccnsidered to be 1 nm and, since both sides
{
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of the aircrait were manned, the path width
distance was called 2 nm,

Example: Let N = 350
L = 2,034 nm
W=wnm
o350 = 0,086 am‘ma]s/nm2
2,034 x ¢

This density of 0.086 anima]s/ngz. when extrapolated
to the area surveyed (25,000 nm“), yields an estimated
abundance of 2,150 animals in the SCB.

Formula #1 is fundamentally the same as Eberhardt 1968, the estimator
used by U.S. Fish and Wildlife Service in their Alaskan bird surveys, and
the uncorrected or raw estimator referred to by Wiens et al. 1977, The
only diff rence between these estimators is in path width utilized by
each investigator. It is also the estimator we initially utilized until
sufficient data were assembled for us to question the validity of a 2 nm
wide cbserved path width.

Other investigators have utilized an inverted form of this formula,
mistakenly believing that the resultant computations yielded animal
density per unitzarea squared, when in actuality their formula yielded

the number of nm™ traveled to locate one animal.
Formula #2. Animals observed/linear nm:

N
transect length

= animals/linear nm

where N = number of animals observed;

where L (transect length) = linear distance flown in nm,

Example: Let N = 350
L = 2,034 nm

L 350 = 0.172/1inear nm
2,034

This formula is useful only as a relative index of abundance and may be
used under circumstances where the path width is unbounded or when obser-
vational conditions very substantially during a transect or from transect
to transect. However, the denisty figure obtained should not be extra-
polated to area-wide population estimates, since path width is not avail-
able. This method of computation has extremely limited applications, but

is presented for comparison's sake and since it has been utilized by
investigators in the past.
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Formula #3. 90% sighting distance: S

N = density S
transect length x 90% sighting distance TC?~Q
- ‘
where N = number of animals observed; '“;
where L (transect length) = linear distance flown in nm; _E
. J‘
where 90% sighting distance = right angle distance within which 90% of S
sightings occur. This 90% distance is e
obtained from records kept of right angle Co
distance to sighting. If both sides of -
aircarft are manned, the distance is :
doubled. In this study the 90% right angle -
distance was determined to be 0.48 nm. L
Therefore in this formula 0.96 nm was used M
since both sides of the aircraft were coo
manned. T
R
Example: Let N = 350 e
L = 2,034 nm g
90% distance = 0,96 nm . ~4
e 350 = 0.179/mm? x
2,034 x 0.96 151
This density figure of 0.179 anima]s/nmz, when extrapolated to -
the area surveyed (25,000 nm“), yields an estimated abundance ; ﬂ,q
cf 4,475 animals in the Bight. Note that the density figure in o
this formula does not differ greatly from that derived from -
formula #2. S
o
Formula #3 is an inhouse modification of Formula #1, adjusting the -

path width downward, as a result of our review of the initial sighting
data.

s it

Formula #4. Percent of area surveyed ratio:

S C
N

o Ratio = % of Bight surveyed : N ::  100% of Bight : X Yy
P where % of Bight surveyed = am flown x 0.96 nm (path width when poth 'f;'ﬁ
o sides of aircraft are manned) divided by area of the Bight; : ;i
C
o where N = rumber of animals observed. ; q
% | 1
f T
CEP
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Example: Let L (transect length) = 2,034 nm 5
Bight area = 25,000 nm
% surveyed = 7.8
N = 350
X = Bight-wide population
Jo7.8 1 350 :: 100 : x
7.8x = 35,000
X = 4,487

This simplistic ratio yields population estimates that are in
significant agreement with figures obtained using either
formula #2 or #3. Its usefulness may also be extended to
smaller geographic zones where the assumed range of a species
may be iless than the entire study area.

Formula #5. Gates I;

N-1 = density
2L « X

where N = number of animals observed;

where L = linear distance flown in nm, mulitipled by 2 if both sides of
the aircraft are manned.

where x= the mean of right angle sightings distances, obtained from
records kept at the right angle distance to each sighting from transect
Tine.

Example: Let N = 350
L = 2,034 nm
Xx= 0.25 nm
. 3.0 =1 = 0.34 am’ma]s/nm2

** 2.+ 2,034 - 0.25

The abcve 9 0.34, when extrapolated to the area of the SCB
(25,000 nm y1e]ds an estimated abundance of 8,500 animals.
These f1gures for d and Bight-wide abundance are approximately
double those obtained in formulae #2, #3, or #4.

Formula #5, utilizing the mean right-angle sighting distance, appears
to artifically inflate the animal density number by drawing all
sightings into a very narrow corridor, in this case 0.25 nm wide.

General remarks on data analysis

Throughout the remainder of this report and within the individual
species accounts, animal density and area-wide population estimates are
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computed using Formula #3. This formula seems to combine the advantages
of a line transect estimator with that of a strip survey. It gave these
investigators some degree of confidence that computed estimates generally
agreed with our feel for the numbers and densities of the animals seen.

G At A Al L SLISEC A L A
" Y ;
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There remains a basic schism between choosing a conuservative but
realistic formula for computation of densit: and area-wide population
estimates on one hand, and, on the other, the sure know edge that we ar»
underestimating actual population numbers with existent survey methods.
There is no reason to believe that new improved or more precise survey R
methodologies will become available in the fToreseeable future. There- i
fore, we prefer to maintain a more conservative reproducible data analysis
technigue that will allow subsequent investigators to reasonably compare
their data base and those data ccllected during this three-year study.
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Total population numbers would be of considerabie interest, but we :
believe they are unobtainable at this time. To monitor the health of the e
cetacean community and to look at future population trends, seasoral
sampling will probably be the method of choice. Given that actual popula-
tion numbers are unknowable, a rigrious and reproducible sampling tech-
nique would appear to be the method of choice."

5.5 THE TAPE

The tape supplied with this report is an IBM Standard Label Tape. It is
written at 6,250 BPI. It contains three files whose DC3s are;

<

S I Tl Sal e e s - g
S N T 3 7 Tt
3 SRR . L
R PR S SRS PTG PN RN TN SHCNC A PP VG S &

LRECL
BLKSIZE
RECFM

80
3120
FB

e g VAR SRcrathcs (s S\ AL T S
K . . . - . . .2 _l - . Cat L, PR
il n
NI PR

t, -

% File One contains BLM data described in the previous section. The data set

g. name is BLMDATA. It is 400 blocks in length.

Lo

E File Two contains the SAS progran to analyze data from sighting cards. The

- data set name is SIGHT.CARD.PGM. The data set is 19 blocks long.

‘.",.. . ‘ . ' .

o File Three contains the SAS program to analyze data from in-person interviews.

; The data set name is INTER.VIEW.PGM. The data set is 8 blocks long.

‘@
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5.6 SAMPLE RUNS WITH IMAGINARY DATA

Both the in-person historical interview program and the sighting card program ,
were tested by running them with imaginary data. The output from these sample -
runs are shown on the computer printout sheets.
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Section 6

THE PILOT PROGRAM

6.1 CONTACTS AND COMMUNICATIONS WITH OIL COMPANIES

6.1.1 Introduction

Obtaining the cooperation of the oil companies turned out to be the single
most serious difficulty encountered in conducting this program. Lack of oil
company support was not anticipated, because initial contact with 0il company
biologists and executives was positive. The difficulty seems to come at the
level of the immediate supervisors in charge of platform work. The problem
obtaining support from oil company employees at that level seems to be related
to several factors:

1. They are busy people, and it is easier to say no than yes.

2. They are afraid that the men under their supervision will turn into
whale watchers and their output will decrease.

3. They have anti-envrionmentalist sentiments.

The lack of cooperation from tne o0il company supervisors caused several dif=-
ficulties in implementing the Pilot Interview Program:

1. [t took us much Tonger than anticipated to arrange permission to use
the platforms.
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X 2. We had to modify our program to meet the restrictions of the o1l .
i . companies. 0il companies were willing to cooperate in different j
E_. ways and, consequently, the program was implemented differently at ‘E
Liﬁ different platforms. -
Egy 3. lLack of enthusiastic support from the oil companies made it more 'i
F” difficult for us to elicit cooperation from the workers than we had .
L anticipated. We were generally tolerated rather than supported, and —g
E!! the men usually were not encouraged by their supervisors to fill out :
a the cards. In the one case where we did have enthusiastic support j
:'. from the immediate supervisor {Aminoil) we got an encouraging number é
E ' of sighting cards filled out. - g
G "
L The lack of support from the oil companies may make this method of obtaining v
i.‘ information on marine mammals around platforms unfeasible. On the other hand, - i
. it is hoped that this difficulty may evaporate as the program proceeds. When - g
(" the 0il company supervisors discover that the program does not interfere with ?
E.i work, they may become more willing to cooperate. In addition, the oil companies j
ih_ which initially refused to support the program may change their minds when . ;
Lq they are shown that the program has worked on other platforms. - 'X.i‘
oo
- 6.1.2 Detailed Account aof Communications with 0il Companies ~é
[ j Appendix A cuiitains copies of all written correspondence between Chambers uai
F! Consultants and Pianners (CCP) and oil companies. .
- ;
L 6.1.2.1 Aminoil (Platform Emmy) x
, Contacts: 1
E Steve Stephens - Construction Supervisor i
g (714) 540-8787 Ext. 265
. Louis Kastruff - Crew Foreman ..j
. (714) 540-8787 Ext. 272 1
E: R.L. Goggins - Head of Production i
(714) 540-8787 ’
: 3
11 . «
t !
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- Aminoil USA, Inc. i
?' Golden West and Ocean Avenue :
x5 P.0. Box 191 §
;(f Huntington Beach, California 92648 § ;.1
{1- Initial contact with Aminoil was made through Steve Stephens whom we had 'é
X worked with on a previous job. CCP met with Stephens and Crew Foreman, Louis , g:
&!! Kastroff, and they reviewed the questionnaire and sighting cards. They said ,d,‘;
o they thought the platform workers would have no problems with either format. L
f.. Stephens informed Head of Production, R.C. Goggins, of our program, and we - f
sent Goggins a formal letter. Mr. Goggins approved the program on the condition :
"! that we did not interrupt workers' schedules. .-
4 The interviews were initially conducted at the Aminoil heliport on December 23, E
1980. Mr. Kastroff was on vacation and Ed Taylor was acting as foreman. j
Mr. Taylor permitted us to conduct our program but was negative about it and u.:
seemed wary of "environmentalists." :
Further interviews were conducted at the Aminoil heliport on January 15, 1981, ’ j
Mr. Kastroff had returned from vacation. He was very supportive and told us “A
; that he had actively been encouraging his workers to fill out the sighting B
é' cards. ' E
o
E!ﬂ 6.1.2.2  Shell 0i1 (Shell Beta Unit) o
\ 1
E Contacts: A
E Claude F. Martin - Staff Engineer of Pacific Division 3
;‘ (715) 879-2466 :.;
- Entex Building ;
g 1200 Milan j
: P.0. Box 527 ;
E«. Houston, Texas 77001 .;
3 1
é Tom Hartnet - Construction Supervisor :
. (213) 435-3783 :
:E' .i
B
E=F
-
. .
’ 1
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Chet J. Frazier - Production Superintendent - :
(805) 648-2751 )

P.0. Box 92047 ' .
' {

Worldway Center _VM‘;
Los Angeles, California 90009 S

Initial contact was with Claude Martin whom CCP had worked with on another

job. Mr. Martin contacted Tom Hartnet who agreed to let us conduct the program. ——
CCP then got in touch with Hartnet who said he had no problems with the proposed

program but he had to check with Chet Frazier. Mr. Frazier called CCP and

said he did not want to conduct the program until the end of January because ;
the workers at the platfornn were too busy. CCP discussed the matter with L
Mr. Martin who instructed Frazier to find a way to accommodate the program. .1
CCP met with Mr. Frazier and discussed the interview program. Mr. Frazier '5
said that he thought he could help us best by emphasizing the sighting cards ]
rather than trying to accommodate both sighting cards and interviews. He B .:
provided sighting cards to the workers on the Beta platforms and they have '{
sent these completed cards to CCP. So far we have received two completed | ii
cards, B
g
o
6.1.2.3 ARCO (Platform Holly) 1
]

Contacts: )
June Lindstedt Siva - Senior Science Advisor _ ';
(213) 486-0741 ﬁ
515 Flower Street ;
Los Angeles, California 90071 !
9!
Bob Carlson 5
P.0. Box 2540 1
Goleta, California 93010 o

L J

Initial contact was with June Lindstedt Siva. Dr. Siva was supportive of the
interview program, and said that she had previously initiated a program to
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collect scientific data from workers on oil platforms. Her program had also
involved filling out observaiton sheets. She said her program had worked fine
until the workers got very busy. At that point they ceased to take the time
to fill out her sheets. Dr. Siva put us in touch with Bob Carlson who is in
charge of operations. He suggested that we make a formal written request.

He responded to our letter by seying he felt that they were too busy at the
time to accommodate the interview program.

6.1.2.4 Union 0i1 (Platforms A, B, and C)

Contacts:
Ken Guziak - Biologist
(805) 659-0130
Ray M. Barnds = District Operations Manager
(805) 659-0130
P.0. Box 6176
Ventura, California 93006

Initial contact was with Ken Guziak who supported the program. He put us in
touch with Ray Barnds. Subsequent communications were with both Mr. Barnds

and Mr. Guziak. Mr. Barnds kept saying that he had to have more information
about the program before he could make a decision. These comaunications
extended over a period of approximately 3 months. Finally, Mr., Barnds

turned down our request on the basis that use of the posters and questionnaires
would require extensive training of Union platform workers.

One useful suggestion that Mr. Barnds made was that we prepare a written
handout to explain the program to workers before beginning the interviews. We
prepared such a handout, and it is included in Appendix A.

6.1.2.5 Chevron (Platforms Hilda, Hazel, Hope, and Heidi)

Contacts:

Beth P. Johnke - Engineering Assistant
(415) 894-6105
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575 Market Street
San Francisco, California 94105

John Herring = Operation Foreman
1253 Coast Village Road
Santa Barbara, California 93108

W.D. Edman - Division Manager
P.0. Box 605
La Habra, California 90631

{nitial contact was with Beth Johnke whom CCP had worked for on another job.
She was supportive of the program and put us in touch with Juhn Herring. John
Herring did not want us on the platforms but he was willing to let us condiuct
interviews and put out posters on Chevron Pier. CCP wrote a formal letter to
Divisicn Manager, W.D. Edman, to confirm Me. Herring's position.

6.2 IMPLEMENTATION OF THE PILOT PROGRAM

6.2.1 Aninoil Platform Emmy (Huntington Beach)

The pilot program was begun or Yecember 23, 1980, at 0700 at the Aminoil
heliport. Workers on Platform imxmy take the helicopter out to the platform at
this time. On December 23, it was too foygy for the helicopter to fly,

and the workers were preparing to drive tov the harbor to take a boat to the
vlatform,

Two scientists from CCP and a scientist from NOSC interviewed the workers
before they left fur the boat dock. The workers had not been alerted that the
interview program was going to take place, and the interviewers had to explain
it to them, A few of the workers did not want to talk, but most were coopera-
tive. A few of the workers, especially the older ones who had bzen working on
the platform a long tine, had good whale stories to tell. The tape recorders
proved to be very useful in these instances. Posters and sighting cards were
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put up in the room where the men wait for the nelicopter. One of the workers

offered to put the posters and boxes on the platform itself and acting foreman,

Ed Taylor, said that he would prefer if the interviewers did not go out to the
platform.

The interviewers returned at 1430 on the same day to catch the swiny shift
which goes out to the platform at this time. It was still too foggy to fly
and, apparently, the men had gore directly to the boat dock. There were only
a couple of people around to interview.

Two scientists Trom CCP returned to the Aminoil heliport at 1430 in the after-
noon of January 15, 198l1. The posters were still up in the room but the
sighting card box had apparently fallen down and was set on a bench. There
was one completed sighting card in it. MWorkers coming in and going out for
the shift change were finterviewed, but there were fewer of them than there had
been for the morning shift., Apparently, less men work the swing shift., At
the time of the second interview, the men were aware of the program because
they had saen the boxes and posters and had heard about the program from crew
foreman, Louls Kastroff, as well as cther workers,

One CCP scientist returned to the Aminoil heliport on February 3, 1981 and

collected six completed sighting ciards from the sighting card box. The program

seans to be working relatively weli at Platform Emmy.

$.2.2 Shell Beta Platforms (Huntington Beach)

The pitot program at the Shell Beta Platforms was implemented by putting out
stghting cards cnly. No interviews were administered, because Production
Superintendent, Chet Frizier, felt that it was better to concentrate on only
one wethod. He made the sighting cards available to the workers on the Shell
Beta Platforms. Two completed sighting cards were sent to CCP. Shell did not
provide any input as to how the program was received by the workers,
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There was too 1ittle data for valid statistical analysis of most of the
information. Not only were there a small number of questionnaires filled out
from each platform (1 for Holly, 12 from Hondo, 17 from Emmy). but in many
cases the interviewer did not answer all the questions.

- _,,,'."

6.3 RESULTS

. " . "“

6.3.1 Results of In-Person Historical Interviews SR

S, »,‘.q

SRR,

6.3.1.1 Analysis of Questionnaires SR

The analysis of the data from the Historical Interview Questionnaires is shown cqﬂﬁ4ﬁ

LR ]

on a computer printout sheet. The pilot program analyzed questionnaires from _ ,.‘«

the interviews at Platforn Emmy, as well as questionnaires from interviews . S

‘ conducted by NOSC personnel at Platforms Holly and Hondo in the Santa Barbara R
o Channel. A total of 30 questionnaires were analyzed. My q
‘ _.-J..\A‘.'.J
; o

TV F

The interviews did clearly show that oil platform workers see all three cate-
gories of marine mammals from the platforms, and that in many cases these
marine mammals come close to the platforms, 75 percent of the workers said
that they were interested in the marine life around the platforms. From these
data, no relationship could be detected between the distance the marine mammals
occurred from the platform and the activity on the platform.

For Platform Emmy, there was a significant relationship (chi square test)
between the length of time a worker had been employed on the platform and his
frequency of marine mammal sightings. Those .ho had been working on Emmy
longer stated that they saw marine mammals more frequently. No significant
relationship could be detected between a worker's job and his frequency of
sightings. For large whales, 31.2 percent of the Emmy workers said that they
had seen many, 37.5 percent said that they had seen a few, 6.2 percent said

[ that they had seen one, and 25 percent said that they had seen none. Of those
| who could name the kind of whale they thought they had seen 87.5 percent said
they had seen gray whales, and one worker (12.5 percent) said he had seen a

. humpback. Since humpback whales are unusual in the San Pedro area (the BLM
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recorded none on the San Pedro quadrats), this was probably a misidentification.

12.5 percent of the workers who had seen a whale (s) said that it was within
10 yards of Platform Emmy, 62.5 percent said it was about 100 yards away from
the platform, 12.5 percent said 200 yards away, and 12.5 percent said it was
1,760 yards away. 45.5 percent of the Platform Emmy workers said that they
saw whales throughout the day, 36.4 percent said they saw them at midday,

9.1 percent said they saw them at dawn or dusk, and 9.1 percent said they did
not remember when they had seen them. 80 percent of the workers said they saw
whales in the winter, 10 percent said they saw them in the fall, and 10 percent
said they could not remember. 36.4 percent of the workers said the whales
they saw were alone, 36.4 percent said the whales they saw were in groups, and
27.3 percent said they had seen both solitary whales and groups of whales.

For the direction the whales were traveling, 57.1 percent of the workers said
mostly upcoast, and 42.9 percent said mostly downcoast., None of the workers
noticed any relationship between activity on the platform and whale behavior.
85.7 percent said the platform was drilling when they saw the whales and

14.3 percent said the platform was in production,

0f the Platform Emmy workers. 14.3 percent had seen no dolphins or porpoises
from the platforms, 14.3 percent had seen one dolphin or porpoise, 35.7 percent
had seen a few, and 35.7 percent had seen many. Only one worker could name a
species. That worker thought he had seen a Pacific white-sided dolphin.

16.7 percent of the Emmy workers said the dolphons or porpoises were within 20
yards of the piatform, 33.3 percent said they were 50 yards away, 16.7 percent
said they were 100 yards away, 16.7 percent said they were 440 yards away, and
16.7 percent said they were 1,760 yards away. 33.3 percent of the workers saw
porpuises at dawn or dusk, 41.7 percent saw them at midday, and 25 percent

said they saw dolphins or porpoises throughout the day. For time of year of
porpoise sightings, 33.3 percent of the workers could not remember, 25 percent
saw porpoises in winter, 25 percent saw propoises in summer, 8.3 percent saw
dolphins or porpoises in fall, and 8.3 percent saw dolphins or porpoises
throughout the year. 70 percent of the workers reported that the dolphins cr
porpuises they saw were moving upcoast, and 30 percent reported the ones they
saw were noving downcoast. A1l dolphins or porpoises sighted from Platform
Emmy had been in groups. No worker had noticed any relationship between
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behavior and platform activity. 62.5 percent of the workers said the platform

was drilling when they saw the dolphins, and 37.5 percent said the platform
was in production,

15.4 percent of the workers interviewed had seen no seals or sea lions from
Platform Emmy, 46.1 percent had seen a few, and 53.8 percent had seen many.

75 percent of the workers who had seen seals or sea lions said the seal or sea
lion was within 3 yards of the platform and 25 percent said the seal or sea
lion was within 50 yards. 11.1 percent of the workers could not remember what
time of day they saw seals or sea lions, 22.2 percent said they saw them at
midday, 55.6 percent said they saw them throughout the day, and 11.1 percent
said they saw them at night. 77.8 percent of the workers saw seals or sea
Tions throughout the year, while 11.1 percent siid summer, and 11.1 percent
could not remember. 55.6 percent of the viorkers reported seeing a single seal
or sea lion, 11.1 percent had seen a group, and 33.3 percent had seen seals
and sea lions both alone and in groups. MNone of the workers could recall
seeing seals or sea lions moving in ary particular direction. 80 percent of
the workers said seal or sea lion behavior was unrelated to work on the platform
and one werker (20 percent) said he had noted a relationship. All of the

workers who had seen seals or sea lions reported that the platform was drilling
at the time.

The one worker interviewed from Platform Holly was a crewboat skipper who said
he often saw marine mammals. He had seer a few large whales, mostly grays, at
varying distances from the platform. He reported that he saw whales throughout
the day. The whales were usually moving downcoast alone or in pairs., He had
not noted any relationship between whale behavior and work on the platform.

He had seen many dolphins or porpoises at varying distances from the platfori:.
He usually saw the dolphins or porpoises at dawn or dusk. They were always in
groups. He could not remember the time of year he had seen them or the direc-
tion they were moving in. He had seen many seals and sea lions near Holly.

He had seen both California sea lions and harbor seals. They had been close
to the platform and he saw them throughout the day and throughout the year.
The seals and sea lions occurred both singly and in groups and moved in all
directions. He had not noticed any relationship between seal and sea lion
behavior and work on the platform.
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For Platform Hondo, there was not a significant relationship between iengih of
employment on the platform and frequency of marine mammal sightings, although,
workers who had been employed longer did see marine mammals more frequently.

Of the Platform Hondo workers interviewed, 22.2 percent had seen no large - ‘5
whales, 11.1 percent had seen one, 55.6 percent had seen a few, and 11.1 percent _‘. :
had seen many. A1l those who could name a species said they had seen gray }T,*:
whales. 40 percent of the viorkers had seer the whales within 880 yards of 'fi~¥
Hondo while 60 percent said the whales had been 2,640 yards away. 66.7 percent -4i‘3
of the workers reported seeing whales throughout the day, 22.2 percent saw ' fi
whales at dawn or dusk, and 11.1 percent could not remember what time of day , j
they had seen whales. For time of year of whale sightings, 45.5 percent of o ?
the workers could not remember, 45.5 percent said winter, and 9.1 percent said - g
throughout the year, All of the workers who had seen whales said the whales ',%
were alone and none of the workers could remember what direction the whales nnﬁ
were moving in. None of the workers had noticed any relationship between the o
Mo whales and platform activity. In all cases in which whales were seen, Hondo m.J
.' was driiling. 1
f'. 58.3 percent of the Hondo workers had seen a few dolphins or porpoises, 8.3 per= K L
ﬂ‘; cent had seen one, and 33.3 percent had seen none. 6Z.5 percent of the workers ' ~i:

had seen the dulphins or porpoises at dawn or dusk, while 37.5 percent had B
seen them throughout the day. None of the workers could remember the time of
year of the dolphin or porpoise sighting or what direction the animals had

— T TR T Yy

1
- been moving in. 62.5 percent of the workers said the dolphins or porpoises A.i
p were in groups, while 37.5 percent had seen solitary animals. None of the C
E workers had noticed any relationship between dolphin or porpoise behavior and ' ;
;» platform activity. , i
e N E

A1l of the workers interviewed on Platforn Hondo reported seeing many seals or
sea lions. All the workers said they saw the seals or sea lions throughout
v the day and throughout the year. 88.9 percent of the workers reported seeing
- both single animals and groups while 11.1 percent said the seals or sea lions

were in groups. 33.3 percent of the workers thought there was a relationship
P between seal or sea 1ion behavior and platform activity.
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6.3.1.2 Additional Anecdotes and Observaitons from Interviews

Direct quotations of comments, ohservations, and anecdotes which were volun-
teered by the workers during the in-persocn historical interviews follow. All
these quotations were from workers on 0i1 Platform Emmy.

"I've seen California gray whales carrying their young on their back."
"I'd say I'd seen more gray whales when they were coming back home."

"I haven't seen the dolphins and propoises as close to the platform as
the whales."

"There's a lot uf sea lions."
"There was a whale washed in from the beach last week."

"[ see porpoises all the time going through the waves going out on the
helicopter."”

“Don't forget our pet seal."

"There was a whale about a half mile out, just blowing steam, gasping for
air."

"I see seals out there all the time. They're always trying to get the
mackerals. They're just right next to the platform swimming around - big brown
ones. They go swimming around those pylons - in between 'em - they just play
around out there. You see a lot of them when we take the boat like right now
fron Long Beach. You see them sitting on those rocks. They try to get fish
around the platform. There's a lot of fish around there. I saw one dead on
the beach about 8 or 10 months ago = just right over there."

"There used to be more marine mammal sightings than there have been the
last few years,"
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“This time of year the whales are moving and we see them."
"The whales \ind of hung by out there at certain times of the year."

“There is this one place the gray whales hang around. ['ve seen seven or
eight at a time out there. These migrating whales do some unusual stunts out
there. They dive and jump. It seems as if when they go away they come right
back to this one place. There must be something out there. The area is about
half a mile due south of the platform.”

"Whales come right up to the platform. This baby whale was laying on the
back of its mother."

“This whale dived underneath the buoy. We could see its tail near the
chain. He might have been rubbing up against the chain."

"I saw three whales go right underneath the heliport. They were gray
whales for sure."

"I very seldom see porpoises near the rig."
“Seven or 8 years ago, seals would come in quite regularly and climb on
the buoys and boat landings. In the Tast year or so you hardly see any anymore.

I don't know why."

“I've seen little bitty harbor seals get upon the sportfishing boats tied
to the buoys and the fishermen feed them."

"I saw a seal once on our boat landing that had a puncture in his side
that looked like a bullet hole. A guy steppea down onto the boat landing and
scared the seat which made a big noise and dived into the water."

“As far as seeing seals or sea lions, I haven't seen that many."

"I haven't seen anything since you started this program."
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:‘ “"We see the whales migrate once in a while, but you have to catch them.
R}_ They are at a distance."

y?:

Lii The following comment comes from Platform Hondo:

t

"When the big boats come up to the platform the sea lions leave for
awhile, but tney come bach socn”

K
;
F 6.3.2 Results from Sighting Cards
;

The computer output from thne analysis of the sighting cards from the pilot
program is shown in one of the computer printout sheets. Only 10 sighting
cards were returned in the piiot program. Unfortunately, in most of the cases
there were not encugh boxes chacked for an identification of the marine mammal

to be made. Consequently, the computer analysis did not yield much useful
information.
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The one identification the program did make was of a right whale. This is
probably a8 misidentification since right whales are very rare in southern
California. The problem is that some of the chara:teristics on the sighting
card call for subjective determinations on the part of the observer (i.e.,
broad and rounded versus blunt and rounded). If a large number of cards are
collected, these problems shuuld be overwhelmed by the sheer volume of data.

When there are just a few cards, analysis by scientists, rather than computer,
will probably yield more useful information.

. FERAC R Sk S S 2R b, A ORI

Three of the seven workers who filled out cards from Platform Emmy saw gray
whales. Two of the whales were seen at 1100 (on different days) and one worker

FUICRTITOTITN  TRTEIR R

did not specify the time of his observation. One whale was 150 yards from the
platform, one was 300 yards, and one worker did not specify. Estimates of
noise at the time ot observation ranged from 3 to 5 on a scale of 10. Two of

; the whales were shorewaird of the platform and one was seaward. Two of the

F’ whales were traveling downcoast and one was going upcoast. In no case did the

g whales change direction while the worker was watching. Two of the workers saw

éj‘ single whales and one saw a pair. None of the whales showed their fiukes.

E; One whale dived a lot and milled around in the same area.
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Two of the seven sighting cards filled out from Platform Fmiy were for dolphin
or porpcise sightings. One worker guessed he had seen Pacific dolphins and the
other thought he had seen common dolphins. Neither checked enough character-
istics to be sure of the identification. The werker who thought he saw common
dolphons apparently made two sightings betweer 1600 and 1700 the same day.

The platform was doing normmal w~11 work and noise was estimated to be 4 to 6
on a scale of 10. One group of dolphins were 50 yards from the platform and
one group were 500 yards. One group was seaward uf the platform and the other
was upcoast. Both groups were traveling upcoast. The worker indicated that
the dolphins changed direction towards the platform while he was watching.

One group had about 20 animals in it and one had 100. They did not swim
rapidly. They swam slowly and low in the water and milled around in the same
arca. They did not jump high out of the water but they did jump out of the
water frequently.

The worker who thought he saw Pacific dolphins made his sighting at 1430. The
platform was coring and the worker esimated noise as 7 on a scale of 1 to 10.
The dolphins were 20 yards shoreward of the platform. The animals were moving
toward shore and did not change direction. The worker estimated that there
were 75 dolphins in the herd. They swam rapidly and jumped high out of the
water,

One sighting card fron Emmy was for seals and sea lions. The worker said he
saw one sea lion, about 12 feet long, and several gray seals. "The sea lion
was on board for four straight days. The seals are on board regularly. The
sea lion didn't look like an elephant seal but was huge and aggressive."

Two of the three sighting cards filled out for the Shell Beta Platforms were
for gray whale sightings. One observation was made at 1300. The whale was
400 yards shoreward from the platform and platform noise was estimated as 7 on
a 1 to 10 scale. The whale was traveling downcoast and changed direction
towards the platform while the worker was watching. The whale jumped cut of
the water and slapped its tail. It swam on the surface wmost of the time. The
other gray whale observation was made from a helicuopter and the whales were

2 miles upcoast from the Beta Platforms. A group of six was seen at 1530.
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Thev were traveling upcoast and did not change direction. They jumped out of
the water, slapped their tails and swam on the surface most of the time.
There were baby whales in the group.

The other sighting card from the Beta Platforms was for harbor seals and sea
lions. Seals and sea lions are seen everyday of the week on the platform and
the moorings, usually in the mornings.
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Section 7

CONCLUSIONS

The major unanticipated problem encountered in the pilot interview program was
the difficulty in securing the cooperation of the oil companies. Lack of oil
company support caused less data to be collected in the pilot program than had
been anticipated. A great deal of time and effort was expended in trying to
get permission to conduct "some sort of a program." In some cases permission
was refused. In other cases, interviews were only permitted "if they didn't
interfere with schedules." It was thus necessary to conduct hurried interviews
with men on their way to or from work. Most of the men interviewed were
interested and cooperative, however.

Fewer sighting cards were returned than had been anticipated. Part of this

lack of response may have been because men were not encouraged to cooperate.
Response seemed to be picking up at Aminoil's Platform Emmy, however. Six

cards were in the box the last time the platform was monitored. Because of

the small amount of data, the computer program yielded little useful information.

1t is Tikely that some of the difficulties encountered in the pilot program
will disappear as the interview program proceeds. Once the oil companies have
been shown that the interview program can be conducted without interrupting
the men's work, the companies may become more helpful. As the men fill out
the sighting cards they will find that the process can be done easily and
rapidly. The sighting cards will teach them what characteristics of marine
mammnals are important to look for, so that in the future they may be able to
check more boxes which will enable the computer program to make more positive
identifications.

CEPR

P Ak PRI AR T ORI B AR a) e i M i B Do B B

. A.
- . . .-
wk A C e

t e dm’ s aiad

PR S o O

S e

- A a4 am

P

. A _ A e A .

A & A A h



Pt

s

tonatisinaiinimad N VO VORI WU U S W N TG T W VL CU L SOUr- S PR SPUIT SUN W U NN S S T T U T IRy

L, ®AWM RN O FTOR o * ¥ -
- T=. Y v " - . . .

It is apparent from this pilot program that workers on oil platforms do
frequently sight marine mammals around the platforms. Whether enough infor-
mation can be collected by this method to provide useful data to help meet the
objectives of NOSC's larger mission remains to be determined.
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Section 8

RECOMMENDATIONS

Most of the difficulties encountered during the pilot interview program stem
directly or indirectly from the lack of support of the o1l companies. If the
0il companies could be persuaded to actively cooperate, iuch more data could
be collected. It might be possible to make participation in the interview
program a mitigation measure for future offshore ¢:1 exploration programs.

Workers on 0i1 Platform Emmy are beginning to fiil out the sighting cards.
These workers who have shown enough interest to Fi11 out cards will probably
continue to do so only if they are provided witn some kind of encouragement
and feedback. Otherwise, it might seem to them as if they are sending their
cards out into a vacuum. One way to provide feedback would be to establish a
whale watchers newsletter detailing some of the results of the program. The
sighting cards could have a space for the observer to write his address if he
were interested in receiving such information.
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CHAMBERS CONSUTAMNTS AND PLANNERS
P.O. Box 356+ 10557 Beach Boulevard
Stanton, Californis 90680

714/828-3324
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October 7, 1980
(3005)

Robert E, Carlson
P.0. Box 2540
Goleta, California 93018

Dear Mr. Carlson:

As 1 told you in our phone conversaticn on Qctober 6, our firm is acting
as a consultant to the Naval Ocean Systems Center to deve1op a program to
interview oil platform workers on their observations of marine mammals around
oil and gas platforms. We would like to use Platform Holly for this study.

The program would involve two scientists from our firm coming out for
one day and interviewing as many workers as possible. We would hope that we
could conduct these interviews without interfering with the men's work.

Mr. Gealy of Arco's Environmental Sciences Division suggested that we might

do the interviews during the boat ride o the platfrom. We would also like

to put some posters on the platform, perhaps in the room where the men have
their coffee. These posters would explain the program and give pointers on
how to identify marine mammals. There will be a box with cards which we would
request the men to fill out as soon as possible after seeing a marine mammal.
We would then like to come back to Platform Holly two weeks after the initial
visit and collect cthe filled out cards and interview as many workers as
possible again.

We would like to begin this program as soon as it 1is convenient. Thank
you so much for your assistance in this matter,

Sincerely,

CHAMBERS CONSULTANTS AND PLANNZRS

C .
No#1 Davis, Ph.D.
Director of Biology
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October 10, 1980
(3005)

R.L. Goggins

Aminoil U.S.A.

Golden West and Ocean Avenue

P.0. Box 191

Huntington Beach, California 92648

Dear Mr. Goggins:

As Mr. Stephens has told you, our firm is acting as a consultant to the
Naval QOcean Systems Center to develop a program to interview oil platform
workers on their observations of marine mammals around oil and gas platforms.
We would like to use Platform Emmy for' this study.

The program would involve two scientists from our firm coming out for
one day and interviewing as many workers as possible. We would hope that we
could conduct these interviews without interfering with the men's work. We
thought maybe we could try to catch them while tney are waiting for the helicopter
to take them to the platform. We would also like to put some posters on the
platform, perhaps in the room where the men have their coffee. These posters
would explain the program and give pointers on how to identify marine mammals.
We would then Tike to com2 bick two weeks after the initial visit and collect
the filled out cards and interview as many workers as possible again.

We would like to begin this program as soon as it is convenient. Thank
you so much for your assistance in this matter.

Sincerely,
CHAMBERS CONSULTANTS AND PLANNERS

Noehbue

No#1 Davis, Ph.D.
Director of Biology
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October 22, 1980
(3005)

Union 011 Company
P.0. Box 6176
Ventura, California 93006

Attention: Ken Guziak

Dear Mr, Guziak:

As Mel Chambers told you in your telephune conversation of October 21,
our firm is acting as a consultant to the Naval Ocean Systems Center to develop
a program to interview o1l platform workers in their observations of marine

mammals around oil and gas platforms. We would like to use two of Union Qil's
Santa Barbara Channel platforms for this study.

The program would involve two scientists from our firm coming out to

each platform for one day and interviewing as many workers as possible., We
would hope that we could conduct these interviews without irdterfering with the
men's work, We would also 1ike to put some posters in the platform, perhaps
in the room were the men have their coffee. These posters would explain the
program and give pointers as how to identify marine mammals. There will be a
box with cards which we would request the men to fill out as soon as possible
after seeing a marine mammal. We would then like to come back to each plat-

form two weeks after the initial visit and collect the filled out cards and
interview as many workers as possible again.

We would 1ike to beygin this program as soon as it is convenient.

Thanks
so much for helping us.

Sincerely,

CHAMBERS CONSULTANTS AND PLANNERS
-t

No#1 Davis

Director of Biology
ND:sg
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posters.
Sincerely,
CHAMBERS CONSULTANTS AND PLANNERS
A
No#1 Davis, Ph.D
Director of Biology
ND:sg
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CHAMBERS CONSULTANTS AND PLANNERS
P.O, Box 356 + 10557 Beach Boulevard
Stanton, California 90680

714/828-3324

November 14, 1980
(3005)

Union 011 Company
P.0. Box 6176
Ventura, California 93006

Attention: Ken Guziak

Dear Ken:

Par your conservation with Mel Chambers on November 12, 1980, we are
enclosing several quastionnaires and photocopies of the proof for the
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CHAMBERS CONSULTANTS AND PLANNERS
P.0, Box 356 < 10857 Beach Boulevard
Stanton, California 90680

714/828.3324
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- December 15, 1980 o

Union 0il Co.
P.0. Box 6176
Ventura, California’ 93006

i
Q...
A

TP ERE COS -

Attention: Ken Guziak ~ g

Dear Ken: .

As you requested in your conversation with Mel on December 15, here is a
description of our marine mammal program.

Chambers Consultants and Planners (CCP) is working as a contractor to the FECE
Naval Ocean Systems Center (NOSC) to develop a method to interview workers on '
011 and gas platforms to determine the proximity of large marine mammals to o1l
and gas platforms. This interview program is a small part of a large program

in which NOSC is trying to find out if marine mammals are affected by noise from
of fshore 01l operations.

.t .- .
‘amend A % a s a_a-x 9.

«n

We would like to have two people from CCP and an observer from NOSC inter-
view workers from two platforms in the Santa Barbara Channel. Ve would be able
to conduct all our interviews in the crew boats going out to the platforms. If
possible, we would like to put the posters and sighting cards out on the platforms
themselves. We would then like to come back two weeks after the initial inter-
view and collect any cards which have been filled out and conduct some follow-up
. interviews. Each visit to each platform would take about one day, and we would

' be visiting each platform & total of two times. We enclose copies of the

posters, the sighting cards, and the gquestionnaire.
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Union 031 Co.
Decenmber 15, 1980
Page 2 of 2

CCP is most grateful for Union's help in this program, and we would be
glad to meet any conditions and restrictions which you choose to impose.

Auaanaran o Sl du oarern o
1

Sincerely, e
CHAMBERS CONSULTANTS AND PLANNERS

Z3NY

No81 Davis
Project Manager

ND:sg
Encl.
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CHAMBERS CONSULTANTS AND PLANINERS
P.O. Box 356 - 10557 Beach Boulevard
Stanton, Califorma 90680

714/828-3324

December 16, 1980
(3005)

Union 0i1
P.0. Box 6175
Ventura, California 93006

Attention: Ken Guziak

Dear Ken:

Here is the handout for the platform workers. I hope it will meet
Union's needs. If you want us to add or modify anything just let me know.

Thanks,
CHAMBERS CONSULTANTS AND PLANNERS

" </

Ne&l Davis
Project Manager

ND:sg
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TO: Platform Workers

]
ST
¢ oo

The Naval Ocean Systems Center is studying the distribution of whales, porpoises,

and seals and sea lions around oil and gas platforms. We would appreciate any

information on those animals which ycu have seen from the platforms. Your
information will help us to understand the populations, distributions and behavior S
of these animals. |
}l; o
People from the Naval Ocean Systems Center will come on the crew boats and inter- :
view workers about their observations of whales, porpoises, and seals. These
Naval Ocean Systems Center people will also put posters out which will show how
to identify different types of these marine mammals. Beside the posters they
will put a box of cards. If you see a whale, porpoise, or seal, we would very
much appreciate it if you would fill nut one of these cards. The Naval Ocean

Systems Center people will come back in two weeks and collect these cards and

.

- ask some more questions about whether you saw any marine mammals in the past .

% L

;; two weeks and if you had any trouble filling out the sighting cards. ,»;A

S
: . o ;
' We very much appreciate your cooperation in this program. R
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Union Oil and Gas Division: Western Region

Union Qil Company of California
Southern Calitornia District )
2151 Alessandro Drive - .
P.O. Box 6176, Ventura, California 93606
Telephone (805) 659-1130
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. Aot January 21, 1981

PRI AN

Ms, No¥l Davis, PhD

Chambers Consultants and Planners
P. Q. Box 356

Stanton, California 90680
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£ g

Dear Ms. Davis:

I have reviewed the information you have provided Mr. Ken Guziak to

support your marine mammal monitoring program in the Santa Barbara
Channel.

1
. %3
- @

S

In my judgment, the questionnaires, observation cards, and charts,
while being excellently designed for a marine biologist or other
skilled observer, are far too complicated to be effectively utilized
during brief interview sessions on board the crew boat or at the
Casitas Pier. To eifectively carry out the apparent objectives cf

your program utilizing the materials provided Union 0il Company would
require extensive training to develop observation skills clearly beyond
the scope of casual sightings as they occur during normal daily produc- A
tion operations in the Dos Cuadras oil field. .

‘

At . Kvaxaeacavacartn Aes ke

—~—
P

.

CE Nl s s S g

- e 8 At s A

In view of the obvious cost to Union Oil Company in terms of man-hours, e
operational efficiency and potential liability as a result of dividing
the platform operators' attention from their assigned work, I must
decline to cooperate with your program.

By copy of this letter, I am informing Mr. Michael F. Reitz, Acting
District Supervisor of the U.S. Geological Survey, of this decisicn .
and suggest you contact his office for further suggestions as to ¢
appropriate methods to conduct the marine mammal monitoring program.

I

Sincerely yours,

S e T
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cc: Micnhael F. Reitz

votad mml m ik

: R. W. Yarbrough

' R. C. Reller )
R. A, Dombrowski -

iV K. E. Guciak
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CHAMBERS CONSUITANTS AND PLANNERS
P.0. Box 356 + 10667 Beach Boulevard
Stanton, California 90680
714/828.3324
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January 29, 1981
(3005)

|
I
'
3
3
L Mr. W.D. Edman, Division Manager
?!’ Chevron USA, Inc.

- P.0. Box 605

‘ La Habra, California 90631

- Dear Mr. Edman
] I spoke with Mr. John Herring in Santa Barbara about our.program with the
L Naval Ocean System Center. This program involves studying the distribution of

whales, porpoises, and seals and sea lions around oil and gas platforms by

t interviewing offshore workers. Mr. Herring suggested that an interview pro-

b gram held at the Chevron pier would not inerfere with workers' operation. W«

L have scheduled our interview on Chevron's pier for early February.

E‘: We would like to have two people from our company and an observer from

I13 NOSC interview workers coming and going on the crew boats. If possible, we

- would then 1ike to come back 2 weeks after the initial interview and collect

F . any cards which have been filled out and conduct some follow-up interviews.

| Each visit will take about 1 day.

E.f We are most grateful for Chevron's help in this program, and we would be
glad to meet any conditions and restrictions which you choose to impose.
.

Sincerely,

CHAMBERS CONSULTAN}G AND PLANNERS

. C<2545477j<) é:;ﬁégéapzﬁpgf:z
: M.D. Chambers
Vice President, Operations

. MDC :ND: db

| cc: Mr. John Herring, -Operation Foreman
A 1253 Coast Village Road
" Santa Barbara, California 93108
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o SURVEY OF THE EFFECTS OF OUTER CONTINENTAL SHELF
k- PLATFORMS ON CETACEAN BEHAVIOR

Objective

The objective of this study was to evaluate the potential impact on
marine mammals of outer continental shelf (0CS) oil and gas operations.
This portion of the study deals with behavioral observations and L W
subjective analysis by industry personnel of marine mammals in the LA
areas of the OCS development. This program is to be used with the L
analysis of sound recordings of 0CS platforms to try and determine a
correlation between cetacean behavior and the noise from platform
operations. Other possible factors such as supply boat and helicopter
movements and simple physical presence will be evaluated. The observed
and suggested responses of marine mammals to offshore structures and
associated activity is needed to develop policies regarding offshore

Fadibtale Lo
f e el R i el e

i
|
sevexil eos Becizenozel T

development.
Approach s
Fa To collect the maximum amount of data two sampling methods were -

h used:

1. Collection of historical and anecdotal data by interviews.

' Researchers were transported to offshore platforms via crewboat
g or helicopter. All industry personnel contacted were

r‘:

]

'_ - _... R
I ST LI N e Lk

interviewed about the types of marine mammals they could
remember seeing. This information yielded general trends in
marine mammal occurrence.

2. Collection of direct observations by sighting cards. Personnel
were provided with and asked to fill out a sighting card .
“E whenever they sighted marine mammals. This card recorded K
- behavioral and general information related to the sighting.
This information will be correlated with sound recordings of
the platforms and evaluated for possible effects.

Background

The Bureau of Land Management (BLM) is designated as the
administrative agency for leasing OCS lands. One of the BLM's four
priority goals for OCS leasing is “protection of the human, marine and
coastal environments." To attain this geal much information must be

added to the current data base of impacts from oil and gas exploration
e and production.

One of the major data gaps identified by previous studies and by
the BLM is the lack of information on the effects of o0il and gas
operations on marine mammals, especially cetaceans. For example, no
comprehensive studies have been undertaken to determine the effects of
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various sounds emitted from oil and gas operations on the behavior of
cetaceans, or to evaluate the impacts resulting from offshore
structures and human activity on cetacean populations. A number of
cetacean species are listed as endangered or threatened and are
protected under the Endangered Species Act of 1973. Therefore, a study
on the effects of OCS activites on cetaceans is recommended for making
effective management decisions and for developing mitigating measures
if needed.

Pilot Study

Chambers Consultants and Planners (CCP) was responsible for a pilot
study for this project. They developed identification posters and
created the first sighting card and interview formats. The sighting
cards and interviews were designed to permit computer analysis. An
objective of the pilot study was to determine what job categories are
expected to provide better results in the interview program because
some jobs are better suited to make observations. Due to a low number
of responses, this information was never attained. Essentially, the
pilot study provided a basis to develop a full scale interview

program. As many individuals as possible were interviewed and all data
received was analyzed.

CCP wrote two computer programs. One analyzed the sighting card
information, the other, the interview data. Although these programs
proved to be useful with a sufficient number of theoretical data
points, the collected actual information was not sufficient to yield
any significant results.

Study Area I: Santa Barbara Channel, California

Perhaps the most significant aspect of this area is that it
contains the transition pcint between two biogeographic coastal
provinces. Stretching along the coast to the north from Point
Conception to Alaska is a biologically rich cold-temperature province.
To the south from Point Conception to the lower third of Baja
California in Mexico is a warm-temperature area. The biota of this
transition zone includes cold temperature species from the north and
tropical species from th: south, as well as a large number of endemic
species. The importance of Point Conception as a major marine
biogeographic boundary is well documented. Several investigators note
that this California point lies &t a significant biogeographic boundary
for many species of fish and invertebrates. In addition, the point is
also a significant boundary area for several species of marine mammals
and seabirds., The area marks a northern breeding limit for some
warm-temperate species and a southern breeding limit for certain
northern cold-temperate organisms.

In general, the large size, high mobility and wide pelagic range of
the large whales, (gray, blue, humpback, and fin) have discouraged
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compilation of more complete ecological species accounts. It is clear,
however, that toothed whales and dolphins, like most pinnipeds,
represent a major link in the overall food chain. Furthermore, it is
probable that ceticeans play a significant role in influencing relative
species aburidance levels of other marine biota. (FEIS Proposed Channel
Island Marine Sanctuary)

A recent study by the BLM of the Scuthern California Bight
(1975-1977) covered a 3-year period of observations. Recordings were
made of all marine manmals observed along aerial and nautical
transects. Based un observed distribution, projected distributions and
density were plotted for 5' latitude by 5' longitude squares created
within the bight. The purpose was to be able to estimate at any given

time arnd place, the numher and type of marine mammals likely to be
found.

The BLM study and studies documenting gray whale migration routes
and population densities (Gilmore 1960a, 1976; Rice 1959/1960) were
used to determine what types of animals in what numbers would be seen
in the Santa Barbara Channel area.

Study Area II: Cook Inlet, Alaska

Cook Inlet is a tidal estuary. It measures 200 nautical miles long
and 75 nautical miles wide at the mouth. Oriented northeast and
southwest it joins the Gulf of Alaska east of the Alaska peninsula.
Glaciers are common throughout the mountainous surroundings with many
streams and several major rivers emptying their silt and sediment loads
into the inlet (Figure 1). Due to strong and constant currents (5 to 6

knots) and an average tidal flow of 25-30 feet, the water in the Cook
Inlet is very silty.

After the break-up of the ice in the Cook Inlet around March or
early April "hooligan," a smelt-like fish, move up the Cook Inlet and
into che river mouths in mid-April or early May. Following the
hooligan are the beluga whales (Delphinapterus leucas). From the
initial movement of the hooligan, throughout the salmon migration
beginning in mid-June and until the inlet begins to freeqe, belugas are
inhabitants of the Cook Inlet.

Materials and Methods

Data on the occurrence and behavior of marine mammals was collected
by interviews for anecdotal data and by actual observation documented
on sighting cards. Individuals working in areas or jobs associated
with offshore platrorms were interviewed to obtain their observations
and opinions concerning the local marine life. In addition they were
asked to fill out sighting cards during the study whenever they saw
marine mammals. Educational posters were provided to assist them in
making accurate recordings. Persons involved in this program were
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platform workers, supply boat crews and skippers, helicopter pilots,
pier workers and a few others.

Interviews

The offshore 0il and gas industry encompasses many various jobs and
activites. A goal of the pilot study was to determine if some of these
activities and therefore the individuals who performed th-m were better

suited to sighting marine mammals., The interview was constructed to
collect information about the workers, as well as their accounts of
specific marine mammal sightings., The questionnaire form of the

interview was designed to allow easy information transfer to a computer

program. The form was very structured and seemed to sometimes stifle
spontaneous conversation,

During the project, the researchers found that if they allowed the
conversation to flow freely, at least as much could be learned from
each person as when the format was followed rigorously. The worker
remained more relaxed and willing to talk. A more informal format
allowed the interviewer to modify the questions to suit the worker's
position, attitude and knowledge of marine life. Interviews were
usually conducted on a one-to-one basis. Aithough some people were
intimidated in that type of situation, it was generally quite
successful. Sometimes interviews were conducted in small groups.
Three or four workers would start talking and would no longer be
talking specifically with the interviewer. At these times, the
interviewer was aided by a hand-held tape recorder. The tape recorder
made it casier to get everyone's additions and corrections to group
discussions. The tsape recorder was also useful when the interview was

conducted in difficult locations, such as decks of crew boats, flights
of stairs, etc.

Sighting Cards and Posters

The workers were provided with sighting cards to record actual
observations. These cards asked for information about the animals
sighted and related events. Distance of the animals from the platform
and size of animals were the only estimations required. Most of the
questions were yes or no, or multiple choice about some aspect of the

¢ observation. Time of day sighted and type of activity on the platform

were also asked to permit correlation between marine mammal behavior

: and 0CS activity.

f. The posters were designed to help with specific identification.

f‘ They also suggested to the workers what identifying features to look

: for when observing the marine mammals.
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Study Area I: Santa Barbara Channel

Visits to the platforms were made during the months of January and
February. Interviews were conducted on the platforms, docks or at the
heliport. The interview only requred 5 to 10 minutes to complete.
Consequent 1y many people could be interviewed in a short period of
time. Usually, the researcher explained the purpose and method of the
study before the interview. The interviews included questions designed
to establish the interviewed persons background, experience and type of
Job as well as his recollection of marine mammal sightings. Often,
specific questions were not necessary because as socon as "whales and
dolphins® were mentioned the worker would eagerly recall past
sightings. During the interviews the posters and cards were explained
and left behind for future use.

For the Santa Barbara Channel area a set of three posters (Figures
2, 3, and 4) was designed. These posters described in words and
pictures the species of marine mammals likely to be seen in the study
area. The posters were dispiayed aboard supply boats, in platform
galleys, and anywhere that seemed appropriate. Besides their
instructional purpose, the posters constantly reminded the workers that
a study was in progress, and inspired filling out sighting cards.

The 3" x 5" sighting cards had questions printed on both sides
pertaining to the appearance and behavior of the sightad animals. The
sighting cards contained only a few personal questions regarding the
worker's job and interest in marine life, putting the emphasis on
recent marine mammal observations. Most questions on the card were
presented in a "forced-choice" manner. Possible answers were provided
and the worker allowed to choose the one that "fit the best." Some
questions required filling in hianks, esnecially those pertaining to
the size of the animal or distance from the platform. There was also
room allotted for comments and any information not specifically asked
for but)what might have been considered important and relevant (Figures
5 and 6).

The workboat skippers and crews interviewed in Santa Barbara, are
all employees of the "Tide Fleet," and were very cooperative. Industry
personnel were associated with the platforms listed in Appendix A.

Study Area II: Cook Inlet

The Cook Inlet area was studied over a 3-week period during the
months of July and August. A1l interviews were conducted on board the
platforms. Helicopters provided the transportation to and from the
rigs. While helicopters are excellent vantage points for sightings,
conducting interviews on them was not successful. Therefore, all
interviews were conducted on the relatively stable and quiet platforms.
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= ATTENTION! WE NEED YOUR HELP S
HAVE YOU SEEN ANY WHALES, PORPOISES, SEALS, OR SEA LIONS FROM THIS PLATFORM? WE ARE TAKING ASURVEY OF . .

MARINE MAMMALS IN SQUTHERMN CALIFORNIA WATERS, AND WOULD APPRECIATE ANY INFORMATION ON MARINE PR
MAMMALS (WHALES, PORPOISES, AND SEALS) WHICH YOU HAVE OBSERVED OFF THE PLATFORM IF YOU SEE A WHALE, : 3

PORPQISE, OR SEAL PLEASE FILL OUT A CARD AS SOON AS POSSIBLEATTERSEEING "THE ANIMALAND PLACE THE CARD - '.-«-4

IN THE BOX THESE PQOSTERS DEMONSTRAIE HOW TO IDENTIFY THE COMMON MARINE MAMMALS YOUR INFOR- - q

MATION Will HELP US TO UNDERSTAND THE PCPULATIONS, DISTRIBUTIONS AND BEHAVIOR QOF THESE ) y

ANIMALS. WE HOPE TO SHOW THAT Ot PLATFORMS ARE A GOOD SQURCE OF INFORMATION . "
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ELEPHAN'T SEAL HARBOR SEAL
BROWN / DISTINGUISHING LARGE NOSE BLACK & WHITE SPOTTED
LARGE / 11 TO 18 FT. LONG 4 TO 6 FT. LONG .
NO NOISE IN WATER S

N Iy - . - - .:.-t-t‘l . »“ . e .
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ama’

CALIFORNIA SEA LION STELLER SEA LION ;

o
BLACK TO CHOCDOLATE BROWN BLACK WITH FUR LIGHT BROWN .- 1
MALES HAVE LUMP ON HEAD 570 7 FT. LONG LARGE /7 TO 10 FT. LONG -
- 6 TO 8 FT. LONG ;
' 4 o
- "BARK" .
w".. B ccp r\A:!:lf"-. .’:lw:: Ll nuu: N 1“
: Yty .';
- NORTHERN FUR SEAL
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DOLPHINS, PORPOISES
& SMALL WHALES

BLOWHOLE ‘/ﬂ(’————'DORbAL FIN ccp

UMIS()GIWHMHN
o B 1O deeb Boume

el ol

2."

‘ PlLOT'WHALE
10 TO 20 FT. LONG

CHARACTERISTIC FIN
LARGE & LAID BACK

BULBOUS HEAD

RISSOS DOLPHIN
TALL POINTED FIN ON BACK
BLUNT ROUNDED HEAD

DARKTO GRAY
w/ NUMEROUS SCARS

_ PA(..IFIC WHITE-
FasT SIDED DOLPHIN

SWIMMER 55 \NTED FIN w/ LIGHT
WHITE  GRAY ON BACK OF FIN

THROAT
BLUISH GRAY TO BLACK

ON BODY w/ WHITE PA'ICH ON SIDE

DALL'S PORPOISE
VERY FAST 5TO 7 FT. LONG

SWIMMER ﬁ

DARK FIN FIN TRIANGULAR

BOTTLENOSED
DOLPHIN <on

SWIMMER
10 TO 12 FT. LONG

PROMINENT

LONG BEAK

DARK "V"
COLORATION
ON SIDE

ON BACK w/ WHITE TIP

BEAK w/ WHITE PATCH
ALL GRAY | LonG ON SIDE
| SLENDER BODY /Q
6TO 8 FT.LONG \ 3TO5 FT. —= Tty

/-“ LONG ’—'
(SMALL) ~ <~
RIGHT WHALE S e
DOLPHIN HARBOR PORPOISE

Figure 3. Santa Barbara Channel Identification Poster
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MINKE WHALE

WHITE PATCH ON FLIPPERS
GRAYISH BLACK ABOVE
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WHITE BELOW
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WHALE e
(SEL FIN & BLUE WHALE) PR

KILLER WHALE

OVAL WHITE PATCH BEHIND EYE

XN g
GRAY SADDLE ON BACK T % 50 e
TALL ERECT FIN 7

FIN ON BACK LOCATED

HUGE HEAD Y Lh
TOWARDS REAR s

w/ BLUNT SQUARISH SNOUT

. 8LOW HOLE WELL FORWARD

|

yen 2 ~

o WRINKLED SKIN BUMPS ON BACK

i GRAY MOTTLED BODY
3

0 1
: 3
b |
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i‘.ll Figure 4. Santa Barbara Cnannel Identification Poster ;
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SIGHTING CARD - To Be Filled out As Soon As Possible After A Marine Mammal is Seen

Name {Optional)__

-

Occupation

Date

Time of day whale, dolphin, or seal or sea lion was seen

Time of day card was filled out

a.m, pom.

a.m. p.m,

Platform activity at the time_

Estimate of noise on platforn when aninal was seen

on a scale of } to 10; with 1 as quiet and 10 as noisy

Estimate of distance marine mammals were from the platform in yards

10.

25.

26,

27.

28,

29,

what directian fron the platfomm
were the marine mammnals?

/77 1) Towards shore

L7 2) Out to sea

£ 3) Upcoast

[J 4) Downcoast

What direction were the marine
mammats traveling?

/7 1) Towards shore

[77 2) Qut to sea

[] 3) Upcoast

[7 4) Downcoast

Did the marine mammals change
direction while ycu were watching?
[7 1) Yes

[/ 2) No

If Yes, did they change direction:
77 1) Towards the platform?

12,

Did you see:

7 1) Whale?

[ 2) porpoises or dolphins?
[7 3) Seal or sea lion?

Did you see:
[7 1) A single animal?
L7 2) A group of animals?

If you saw a yroup, about how many
animals were in the yroup? __

If possible, name the kind of animals
YOU 5w, _

How big was it?

{7 1} Less than 20 feet
7 2) 20 to 30 feet

[77 3) Greater than 30 feet
[7 4) Non't know

Please fill out the questions below
whether or not ynu know the name of
the animal you saw. If you saw a
large whale (more than 20 feet)
please fill out Questions 17-29. I[f
you $aw a dolphin, porpoise, or
small whale (less than 20 feet) Fill
out (uestions 30-40. If you saw a
seai or sea iion, fill out Questions
41-47, If you are unsure whether
what you saw was a dolphin or a seal
please fill out Questions 30-47.

17. Please check any characteristics
that you can rewember for the
appropriate type of animal,

LARGE WHALE
(Questions 17-29 oniy)

18, Shape and size »f spout (cherk
one of each choice)

1) 7 Single 7 Double
2) [ Forward on head
[7] Back on head
3) O Shot forward
7 Shot strafght up
4) [J Shot hiyh [J Shot luw

5) 7 Don't know

19. Dorsal fin
[] 1) Present
") Absent
L7 3) Dbon't know

Behavior (Answer as many questions &5

you can)
20, Did it show its tlukes?

[7 2) Away from the platform?

Did it gump out of the DOLPHIN, PORPOISE, 37, Did they show the char- SEAL or SEA LION
water? or SMALL WHALE acteristic porpoise - —
[ 1) Yes e behavior of traveling
[T 2) Ho arickly and Jumping (Ouestions 41-47 unly)
Did it stick its head (Questions 30-40 Only) ?r‘;q:én:"n;?water 41. Shape of head:
out of the water? [71) Yes £J 1} Rounded
[7 1) Yes F7 2) Ne [7 2) pointed
[ 2) No 30. Dorsal fin; 18 D-id n i slowl [7 3) Larye exiended
i L7 1) present . ey swim slowly nuse
gjj‘j l‘; :l‘;p tts tail? L7 2) Absent and low in the water? [7 4) Don't kinow
£72) No £7 3) Don't know H i)) ‘Y{is 42. Did you "wtice any ears?
Did it swim: 31. Shage of dorsal fin [ 1) vYes
[71) on tl‘\e surface (Check one of each 39, Were thuy swimming 7 2) to
most of the pair) rapidly and throwing 43. Color
time, or 1} £7 Tall [7 short out snrgy but not . = 15 Sroun
L7 2) did it dive a 2) [7 trect & trian- Junping out of the L 2) Bl
T ot guldar [, wurved water? 7 3) spe 4
’ backward L7 1) Yes 74 ogn‘t know
£ 7 1) Bid it mit] 3) 77 Don't know L7 2) No
around in the 32, Shape of head: {7 3) Don't know 44, [71) 1);0 1t use front
r72) ;.’a.me;d‘:reii, [.J 1) Rounded & 40, [7 1) DYd they mil) fﬂ&gﬁ’g;‘ to
. bulbous around in the L,y be .
traveling? [/ ) bointed caue area? {27 2) D it swim like
Shape and size of L] 3) Do L know [7 ?) wers they ;11f(;:n:‘wma its
aling? hin ipoers?
head, if possible traveling - ' ’
[7 1) Broad & rounded § 33- Snout: L7 3) touldn't tell?
S [77 1) With beak Were there any other 4 0id it bark?
[72) i?«:g}\fg\gr £ 2) Without beak chardcteristics you noticed? i [‘j 1 Y]:s !
[/3) Blunt 8 rounded L7 3} Don't know L7 %) o
[ 7 4) Don't «now 34. Color: e e e 7 3) von't know
Shape of by, if 7 ,l) Md‘fk Behayior (Answer as many
possible L2 “]_d"k & White mmemems e mmeesme e TTTTTTTT questions as you
[~7 1) Lonyg and thin [:J 3) G'd¥ can)
7 2) Fat & rounded £7 4) Don't know o 46. /7 1) Did it Teap out
£7 3) Don't know 3%, Uid you notice any : " of the water
Did it have lony white SC}":’ 0; scraten marks? Tt 1ike a porpoise?
front (1 ippere? LT 1) ves S [7 2) bid it swin witn
L[] 1) Yes . only 1ts head
7 2) No Behavior (Answer as many e e showing?
£.7 3) Don't anow questions &s you 47, [F 1) Did it wil) around
Were there any baby can) T in the same areg?
whales in the yroup? 36, Did they jump nigh out [7 ¢) Wos it tvaveling?
J 1) Yes of the water? Tt TTTTmmmm T smmss o o
J 2) Ro LT 1) Yes
7 3) Doa't know i) z% No B ettt

Figure 5.
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Original Sighting Card Used in Santa
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Sighting Card

(Check correct box)

Date: _  Time of sighting:
What did you see? Whale [| Dolphin [ ] Seal/Sea Lion [_]

1.

SO O W
»

. Was it ALONE [ ] or in a GROUP [ | ? (How many?

Could you specifically identify it?

Approximate length?
Direction of travel?
Direction fraom platform?

Distance from platform?

Did their trawvel seem affected by the platform? YES
Did they move TOWARDS [] AWAY FROM [ | che platform?

Behavior: Did the animal..

SN W N
. P .

Show its tail on dives? YES NO
Jump out of the water? YES NO
Stick its head out of the water? YES NO
Slap its tail on the water? YES NO

Swim on the surface [ ] Dive a lot
Stay in one area D Travel a lot
Swim slowly [ ] Swim fast [ ]

General Description

1.

2NN W

9.
10.

Did it have a dorsal fin? YES [ ] NO [ ] Didn't see [ ]
If yes, what was the shape?

What shape was the head?
What shape was the hody?
Did it have a "beak"? YES [ | NO[_]

Did it have scratches or scars on it? YES [ ] NO [ ]
What color was it?

Did you notice any ears? YES | | NO R

Did you notice the flippers? VYES[ | NO | ]

Can you describe them?

Did it swim with FRONT [ ] BACK | | flippers?

Did it make any sounds? YFES [ ] NO [ ]

What kinds?

Was there any activity on the platform that seemed to affect
the behavior of the animal(s) that you saw?

i OO WP TUPVUR ST ST VAo T

Figure 6. Revised Santa Barbara Channel Sighting Cara
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A less restricted, more free-flowing conversation interview format
was used with great success. More emphasis was placed on past
observations and less on personal, job-related questions. There are
very few ¢ - of ma: ine mammals in the Cook Inlet. Therefore,
questinn~ di ..t need to cover as wide a range as at Santa Barbara
Channel. As .t Santa Barbara Channel, almost as soon as the project
was explained, information on marine mammals was provided.

During the interviews, the instructional poster was displayed
(Figure 7%. Because of the few species in the Cook Inlet area all
species of expected marine mammals were shown on one poster. The

poster was placed in a prominent place on each platform and at the
heliport offices.

The sighting card had been revised and simplified (Figure 8). The
revised card had questions on only one side, and a postage paid return
address on the other side. A1l of the personal questions were removed;

only questions dealing strictly with sightings remained. A space was
left for additional commerits.

Five sighting cards were bound into a booklet, with a cover sheet
explaining the project. This way, each person interviewed could have
their own supply of sighting cards. The cards took less time to fill
out and it was easier to collect them by mail than by a company
representative.

The helicopter pilots interviewed worked either for ERA
helicopters, or Kenai Air Alaska, and all were very helpfui. Industry
personnel were associated with the platforms listed in Appendix B,

Results

Pilot Study

The pilot study analyzed data from workers on four platforms. On
Shell's platform Beta, only the sighting cards were used, because the
platform management did not want the work to be disturbed by conducting
interviews. Thirty interviews were analyzed in the pilot study: 1
from a crew boat skipper at Holly, 12 from workers on platform Hondo,
and 17 from platform Emmy. Ten sighting cards were returned during the
pilot study, seven from platform Emmy and three from platform Beta.

The collected data were not sufficient for valid statistical analysis.
However, the interviews did show that oil platform workers do see
cetaceans and pinnipeds from the platforms.
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Cock Inlet Identification Poster
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The Naval Ocean Systems Center 13 conducting ressarch on marine mammals In the Cook
Inist Observations made by ol industry personnel provide very usetul information about
where and when these animais are present. and their patterns of movement and other
behaviors We would be very gratelu! to you tor completing one of these postage paid business
reply cards for each sighting you make.

Many species of manine mammals occur in the Cook Inlet. Some of these are described by the
postief accompanying these cards

Information of particular imporiance 18 species, number of animals present, their direction of
movement (indicate magnetic or true heading). the location of the sighting (lstitude and
longitude it possible), and the water depth (some species appesr to prefer ceruin depth
ranges.) The type ol vessel or aircratt you: were in and how ciose the animal was 10 you is of
interest, a8 18 any reaction the animals may have had to your presence (did they dive or change
course?) Record anything interesting you may have noticed.

Naval Ocean Systems Center, San Diego, CA 92152

COOK INLET MARINE MAMMAL SIGHTING CARD

0O WHALE TYPE SIZE
O DOLPHIN O SEA OTTER O SEAL/SEA LION

Number ol animais Oirection of movement

{Indicale lrue of magnelic heading)

Location Water depth

{Latilude snd longilude. ! possibie)

Dale seen 1981 Time seen amd pm O

Qbservation point Name Type Closest distance of
animai o observation

O Plattorm i point:

O Vessel

O Aircraft |

Activily around observalion area

Other observations

Your name

Thank vou 1ot Laking Lhe time 1o tecord your observations

OEPARTMENT OF THE NAVY
COMMANDER Code 017
KAVA, JCEMN SYSTEMS CENTER POSTAQE ANT FEES PAID
SAN DIEQOD CALIFORNIA 9.*Y; OEPARTMENT OF THE NAVY

00D 216
OFFICIAL BUSINESS
PENALTY FOH PRIVATE USE 4300
THND-NOSC-5216 %0 70

COMMANDER, CODE 0321
Naval Ocean Systems Center
San Diego. Cahtorma 92152

Attn:
Code 5131. Seaside
Cook Inlet Sighting Program

Fiqure 8. Cook Inlet Booklet Cover and Siahting Card
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Study Area I: Santa Barbara Channel
Interview Results

Thirty interviews were analyzed. Four interviews were conducted
with work boat skippers, four with crew boat hands, twenty with
platform workers, and two interviews with land-based office personnel.

Most people were helpful and cooperative when approached to be
interviewed. Almost everyone seemed to be interested in marine life
and they could recall seeing at least sea lions. The awareness of the
workers toward marine life varied from disinterested to very aware and
interested. Interviews conducted in a relaxed atmosphere rather than
trying to strict’y follow the prepared questionnaire format inspired
cooperation, although some of the questions of lesser importance were
omitted Most people could not recall the direction that the sighted
animals were traveling or their distance from the platform.

The results are shown in Table 1. Graphs 1 and 2 show that when
more people were interviewed on a platform more animal sightings were
reported. With the exception of platform Hogan, interest in marine
life was found essentially the same at all study points. With a larger
sample size the personnel at Hogan would probably fit the trend. There
are all combinations of relative numbers of whales compared to relative
numbers of dolphins. As in the pilot study these results show that
many animals are seen from the platforms. Only four pecple interviewed
could provide any information about platform activity influencing
cetacea behavior. A third of those interviewed (10) stated that the
mammals seemed to come in closer when there was less noise, but didn't

seem to avoid or by driven away from the platforms when they were noisy.

Sighting Card Results

Only 11 sighting cards from five platforms were returned during the
whole project. These cards were analyzed by hand because of
insufficient numbers for computer evaluation.

Three cards were from workers on platform Grace, four were from
Hondo, two from Houchin, one from Hogan, and one from a worker on Emmy.

One of the three sighting cards from Chevron's platform Grace
reported only sharks. Therefore, this sighting had no relevance to
this project. Another reported a school of dolphins moving south, 1/2
mile southeast of the platform. The platform didn't seem to affect
their travel. The third sighting was of four whales, about 30 feet in
length, moving northwest, about 500 yards west of the platform. Based
un the reported behavior, and the date of the sighting, these were
probably gray whales.
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Interview Results:
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A1l four sighting cards from Exxon's platform Hondo reported gray
whales in two groups of three, one of 8-10, and one of 10-15. Al}l
animals were moving north at an estimated distance between 50 and 300
yards from the platform. Additional comments expressed surprise that
the animals came in so close, especially since drilling was going an.

The sighting card from Phillip's platform Hogan reported sea
lions. Since these animals are in abundance in this area this
observation is expected and it reinforces the general belief that the
platforms are beneficial to sea lion popuiations. The two sightings
from platform Houchin were of whales. One was identified as a pilot
whale, the other was not positively identified but according to the
description could have been a pilot whale, too. Both animals were
sighted at an estimated 50-100 yards from the platform. The only
comment was a statement that the animals never seemed to avoid the
platform, but did come in closer when there was less noise.

The sighting card from a worker on Aminoil's platform Emmy reported
a large school of about 100 dolphins and a group of six gray whales.
The observations were made from a helicopter so few details were
reported. These animals were seen about 2-3 miles from the platform
which was reported as being noisy that day.

Study Area II: Cook Inlet

One hundred and forty-six interviews were conducted, five with
helicopter pilots and the rest with platform workers. Twenty-seven
interviews were conducted on Amoco's platform Bruce, 17 on Amoco's
Dillon, 12 on ARCO's King Salmon, 8 on ARCO's Spark, 32 on Marathon's
Dolly Varden, 5 on Phillip's Tyonek, 24 on Shell 0il Company's platform
A and 16 Shell platform C.

Most personnel working on the rigs work 7-day "hitches." Therefore,
there is a new crew every 7 days. Each platform was visitied twice
within a 2-week period in order to interview both crews.

Interviews

Almost everyone approached to be interviewed was helpful and
talkative. They showed great interest in marine life. Many
individuals had extensive training in biology and could volunteer very
useful data. Often, the interview was turned around and the workers
asked the researcher guestions about the marine mammals.

Beluga whale sightings were recorded from all 146 people. To dquote
many of the workers, "you'd have to go around with your eyes closed to
not see beluga whales." Belugas were reported as close as 30 ft. to
the platform. Eighty three percent (122) of the reports included
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mother and calf pairs. The calves were estimated to be a minimum of
5-6 ft. long. Calves did not always surface when their mothers did,
but when they did, the calves came up just after their mothers. Many
calves were seen swimming just above the posterior half of their
mother., There was much speculation about whether the Cook Inlet is a
breeding ground for belugas.

Three incidences of spy-hopping were reported which occurred when
there was a helicopter close. The usual behavior was the normal arched
rolling of the whales as they swam through the water.

Responses to questions about the effect of the rigs on the whales
were always negative. Whales are seen very close to the platform and
there were many reports that the flare booms seem to attract whales.
(It is more likely that the flares attract salmon, which in turn
attract the belugas.) People who had been on rigs both actively
drilling and not drilling could not report any change in the numbers of
whales sighted. Their observations were that as long as the noise was
consistent it didn't seem to effect the whales. Change in behavior
such as a quick dive, an avoidance reaction, occurred when a helicopter

flew over. All of the pilots and many workers reported this response
from the belugas.

The direction of the tidal flow and the presence or absence of

salmon seemed to be the major factors which determined the location of
the beluga whales.

There is a suggested resident population of about 300-400 b’ igas
(Henning, 1978) in the Cook Inlet. Many (78 people, 55%) reported
several occasions when belugas could be seen from one side of the inlet
to the other. Estimates of actual numbers range from 500-1000 animals,
which may indicate that the Cook Inlet is on the beluga migration
pathway. However, some kind of tagging or marker identification is
needed to distinguish new groups of animals from those already counted.

Sightings of marine mammals other than belugas were few and far
between. A minke whale was sighted by two people. It was about 1/2
mile away from the platform. Pilot whales were reported by seven
people, all from platform Dillon. There were three or four animals
about a mile away from the platform. There were two reported incidents
of killer wr Tes in the Cook Inlet. Five people could recall a time
three years ago when a pod of five animals were seen daily for about a
week. The other sightings were this past spring. Seventeen people
reported seeing a pod of eight killer whales swimming within the inlet.

There were two reports of dolphins, one from two workers on
platform Bruce of a school of dolphin (50-100 members) about 1/2 mile
from the platform. The second report was of a pair of dolphins very
close to the King Salmon. The three men who saw the pair estimated
that the animals were about 50 yards away.
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Five people reported walrus, but all five probably saw the same Y
animal since the reports were all from Shell platforms A and C. Thirty- -
five individuals reported seeing seals or sea lions. Usually these e b
animals were alone although occasionally they appeared in pairs. The PR
seals came in close to the platform but did not stay in the area for e
any length of time. Two individuals reported seeing a sea otter. ‘Q
Sighting Cards e
—--.-...»-4
Twenty-three sighting cards were mailed in. One card was a oo
sighting of a sea otter. It was seen around the Anchor Point area - .{
which is the lower Cook Inlet area, and therefore not directly usable L
in this study. Many species of animals were seen in the lower Cook, o]
around Anchor Point, but these animals don't usually move far enough up -0
the Cook Inlet to be seen by the oil industry personnel on the rigs. - g
The twenty-two cards reported beluga whales in the range of two to q
a thousand animals. Two of these cards had pictures of beluga whales fuq
attached. Eleven people reported 20 or less belugas. Three cards K
. reported between 20 and 50 whales, six cards recorded 50-200 and the SR
r-.' last two cards estimated the arnimals to number around a thousand. The ~ g
b estimated distance of the whales from the platforms ranged from 30 feet i
to "the other side of the inlet" with most repcrts at 150-300 yards.
No unusual behavior was reported.

Discussion
Study Area I: Santa Barbara Channel

A\
E One of the major difficulties encountered was the resistance of oil
companys' management and employees toward a project with implications
i of environmental protection involving their company and work. Although .
’ they are certainly in favor of protecting the environment, the primary SR
\ objective of the oil companies is production and the major concern of
their employees is job security. Extensive and detailed explanation of
4 the purpose of the project was necessary to obtain permission from the
; 0i1 company management to interview their employees. Similarly, at
h each interview some time had to be spent on reassuring the persons to o
F e be interviewed that this project would not jeopardize their company or e
their job in any way. Once the oil worker was convinced that his job
was not threatened the interview could be conducted.

e tmdoaas atacaascatii_g=ea At falacall woia A dravala_ila

Most people involved with off-shore work have personal accounts of
marine mammal sightings and are more than willing to share these

\ ;
;. anecdotes. However, because they were not trained observers, these ..3
, people usually could not accurately recall important parameters, such 1
; as distance, direction, etc. Very few have had any training in !
. identifying individual species of marine mammals. Therefore, usually ;
- reference to size presented the only identification clues. :
F. v
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Generally, more useful information was obtained by Lhe interview
for anecdutal data than by the sighting card for data on actual .
observations. In most cases, the oil platform operators did not seem o
to have enough time, interest, or incentive to fill vut the cards. o

The original sighting cards, designed by CCP, were quite large, y
with a total of 50 questions to answer and gave the impression that a S
lot of work was required to fill them out. Even after the revision the o
smaller sized cards had 25 questions to answer, although most of them e
required only a check mark in an appropriate box. Cd

On the platforms, the posters and cards were left in the galley or

_ in the foreman's office, which was not always the most convenient
{ place. 1If someone on the lower deck spotted an animal, it was too much
!‘!! effort to go get a card at the time and not important encugh to worry

: about later. There was not much incentive for filling out a card,
especially in the perspective that it may indicate that one's place of
work could cause undesirable interference with some whales and may
Jjeopardize one's job. Research for the sake of general knowledge
didn't seem to have too high of a value with most of the workers, ‘
o although the identification posters were received with great interest. i

A a el e b s

i

The presence of the researcher seemed to encourage awareness of the
0il workers about the marine mammals and the study. Many cards were
filled out just after the researcher's visit to the platform, but the
rate tapered off quickly as normal patterns of work resumed and the
novelty of the instructional posters wore off. The awareness increased
again when the interviewer returned to the platform and received many
apologies for not filling out the cards in spite of some sightings of

whales around the platform. Thus, many direct sightings were reduced
to anecdotal information.
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Supervisors, obviously concerned with job performance and attention .
to duties, did not always insist that someone stop work to fill out a
sighting card, and the animals did not always appear during lunch
breaks or shift changes.

ICE

For these reasons, the actual number of animals passing within
® sight of a platform was probably larger than was recorded. The number o
of sightings seems to vary also with the location of the platform,
which raises the question of whether the animals' natural pathways are
through unexplored, undeveloped areas, or whether the animals have
changed pathways to areas with little or no exploration or
development. Without adequate baseline data it is difficult to tell
whether the whales are actively avoiding the platforms, or if their -
natural migratory routes just pass through areas where no offshore
production is occurring., To decide whether the presence of the rig
caused a change in the pathway or if the animals would have shifted as
a result of an evolutionary change would require many years of study,
ideally on marked, tracked individuals. More knowledge abou: the
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feeding hatits and navigational cue~ sed during migration is needed
before the t.fects of platforms on marine mammals can be assessed with
appreciable certainty.

Besides phy<ical presence of the platform in the migratory path of

ine whales, noise and oil - =2page could have effects on the behavior of
the marine mammals.

Noise was recorded from every platform where the interview and
sighting card program was conducted i~ $ %a Barbara Channel and
correlated to their concurrent activ-.ies. This information is being
evaluated with respeci to the ortaccean hearing capability and the
frequency of sighting. arou. 't the platform. There is constant roise
associated with the cperction of offshore platrorms although it varies
in type, intersity, aud frequency. Whiie it is assumed that the marine
mamnals can hear the mise, its effect and the response of the mammals
are not known.

Natural gas and oil seepage may result from offshore production.
However, marine mammals are present in many areas of natural seepage

such as Coal 0i1 Peint, and animals have been observed swimming through
areas of oily water.

Althcugh the cetaceans were the primary subject of this study,
pinniveds were also included. California sea lions, Zalophus
californianus, did not seem to be at all adversely affected by the
various OCS stiructures. They have been frequently -eporied resting on
marker buuys, floating aids, and low deck platforms in the Santa
Barbara Channel area. The reason for this is probably because the
platforms create a very rich underwater envirvoament. The sutmerged
portions of the platforms support & diverse invertebrate community
(Simpson, 197/) which attract higher organisms including fish which in
wdrn attract sea lions. Usually, large numbors of sea lions can be
seen arournd almost all of the platforms.

Study Area II: Cook Inlet

The program ran very smoothly in this area. There was a general
acceptance of the study and lots of cooperatien. Two companies, Union
and Texacou, did nct participate in the study. Union management felt
thai their employees were t. > busy to ever see any marine mammals and
the Texdaco represencative felt that since only a few workers were ever
out on their platform, it would not be a very useful study point.

Neverthelecs, this project was able to cover the main ¢ elds in the
Cook In.~%,

There are four major oil fields in the Cook Inlet, The Granite
Poine Sielt is the northernmost in the irlet and consists of AMOCO's
nrlattnrms Bruce and Anna and Unien's Granite Point Platform. Southwest
from thic point is the Trading Bay oil fiel which is being produced
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by ARCO's Spark platform, Union platform Monopod, and fexaco-Superior
platform A. Further south is the MacArthur River field operated by
ARCO's platform King Salmon, Marathon 0il Company's Dolly Varden
platform, and Union's platform Grayling. The southernmost field is the
Middle Grourd Shoal where AMOCG's platforms Baker, and Dillon and Shell
0i1 Company's platforms A and C are operating. Phillip's Petroleum
operates platform Tyonek, the northernmost platform in the Cook Inlet,
which produces only natural gas.

Since a'l the platforms are grouped close to each other, much of
the reported marine mammal activity is the same. The few reports of
mammals other than beluga whales were from the same or neighboring
platforms.

It is clear that beluga whales are seen throughout the inlet,
Their behavior does not seem to be affected by the presence of the
platforms; their movement seems to be affected mostly by the tides and
movements of the fish they are after. Many reports state that belugas
were seen almost underneath the platforms. (Generally, when looking
ctraight down and seeing an animal, the distance of the animal from the
platform legs would be about 30 feet.) These whales are seen in the
greatest number at slack tide, when movement within the area is the
easiest.

The few reports of other animals are well substantiated. The
novelty of seeing killer whales or sea lions was not blocked by the
commonness of seeing beluga whales. One walrus was spotted and
reported to Fish and Game, whose agent said that the wilrus was
“probably lost."

Due to the constant siltiness of the water it is difficult to
locate animals, except the white whale which shows up very well against
the murky water. This heavy silt could also discourage most other
species from entering and inhabiting the iniet; only the belugas seem
to adapt well to the poor visibility and tides. The general counsensus
seemed to be that the beluga whaie population probably has increased
cons .derably over the last 5 years.,

The oil companys' record regarding oil spills in the Cook Inlet is
very good. No major spills and very few minor ones have occurred, No
natural areas of seepage are pr~minent, and with the tidal flow so
strong, o0il would dissipate almo~t totally before reaching shore.
Nevertheless, the clean-up crews practice a couple of times a month and
everyone is very aware of ‘cleanliness." The waste water discharged
into the Cook Inlet from the platforms is filtered to the point that it
is cleaner than when it was taken out.

The underwater environment of the Alaska platforms does not support
as diverse flora and fauna as their Santa Barbara Channel counterparts.
This could be due to the swift currents or to the high silt content in
the water or to the cathodic protection system of the Alaska platforms.
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Cathodic protection uses sacrificial anodes placed on “"sleds" at
random intervals around the platform legs and resting on the bottom. A
current is put through the connecting wires to the anodes from
rectifiers which are or board the platforms. The current produces an
jon flow with the result that the sacrificial ancde material corrodes
away instead of the platform leg. The amount of amperage through the
system varies from 400-1800 amps for 4 to 6 rectifiers. This could be
enough current to affect marine mamals, &t least to the point of
alerting them of the presence of an electric field. There has not been
much research done in this area,

The only noticeable effect of any OCS operation on marine mammals
was that they would dive when a helicopter flew over. This occurs
daily, but rot constantly during the day. Therefore this effect may be
minimal.

From all reports, OCS development in the Cook Inlet does not seem
to be affecting the marine mammal populations.

Conclusion

At present, not enough information is available about the behavior,
tolerance, and adaptability of individual species to evaluate the effect
of OCS plutforms on marine mammals conclusively. The present short
study did not discover any adverse effects on large or small whales or
dolphins. Anecdotal information tends to indicate that the whales
either ignore the platforms or easily avoid them without appreciable
change in behavior. Smaller cetaceans and pinnipeds may even find an
attractive environment around the platforms. Some caution should be
applied because without sufficient baseline information and adequate
time for studyinyg any long term effects these results cannot be
interpreted in the proper perspectives.

Recommendations

The following changes in experimental design of this project are
recommended in order to obtain more reliable data to study the effects
of OCS platforms on marine mammals:

1. Pre-Development Studies.
Conduct interview programs and observation studies, ideally
aerially or nautically, to get baseline information in areas
where OCS lease sales are proposed. Conduct studies prior to
and during exploration and preliminary drilling, and at some
time atter drilling has been implemented.

2. Place Trained Observers on the Platforms.
Individuals who are trained to identify various species of
marine mammals should be placed on each platform to be used in
the study with adequate instrumentation such as sextant,
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binoculars, log, and identification books. Their only job
should be observing and making recordings of marine mammals.

Plan Sampling Periaods.

Because of its predictable, seasonal migration, the gray whale
(Eschrichtius robustus) would be an ideal subject for a model
study in Santa Barbara Channel and could provide reliable
yearly comparison. Studies could be conducted at peak
migration times (northerly and southerly movements), as well as
in-between migration periods. In the Cook Inlet studies should
be conducted when the salmon run is in full swing and again
when it is almost over, so this phenomena can be looked at in
relation to the number of whales in the inlet. As information
about migration, feeding, and calving is learned, it will
become easier to determine optimum sampling time.
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APPENDIX A

Companies and Platforms Visited for This Project

Santa Barbara Channel, California

Company

Aminoil
ARCO

Chevron U.S.A,
Exxon Corporation
Phillip's Petroleum

Shell 0il1 Co.
Sun 0i1 Co.

Union 011 Co.

Platforms

*Emmy
*Holly
Rincon Island
Grace
*Hondo
Houchin
Hogan
*Beta
Hillhouse
Henry

A

B

C

#Tndicates a piatform visited during the pilot study.
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APPENDIX B

Companies and Platforms Visited for This Project

Cook Inlet, Alaska

Company
AMOCO

ARCO

Marathon Qil Co.
Phillip's Petroleum
Shell 0il1 Co.

Platforms

Baker
Dillon

*Ainna
*Bruce

Spark

King Saimon
Doliy Varden
Tyonek

A

C

*No interviews nr visits were made to these platforms, but postars and
sighting cards were distributed.
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FIELD MEASUREMENTS OF UNDERWATER NOISE
FROM OFFSHORE OIL OPERATIONS
1 JANUARY TO 20 JUNE 1980

Waterborne noise measurements were taken in the vicinity of five
continental shelf oil and gas rigs. Two were production platforms, one was a
production platform also engaged in drilling, one was a man-made production
island, and one was a semi-submersible drilling rig. Airborne noise
measurements were taken in all major machinery spaces, and vibration
measurements were taken at various points on the support structure. The

waterborne, airborne, and vibration measures have not been compared as yet.

Initial project measurements were made around Atlantic Richfield Company's
(ARCC) Platform Holly and man-made Island Rincon located off the southern
California coast. Platform Holly is 2% miles offshore of Goleta, California,
in 211 Yeet of water. Platform Holly is supported by eight legs in the form
of two parallel sets of four legs. The legs are anchored into the ocean floor
by pilings and filled with concrete. A view of Platform Holly is shown in
figure 1. Island Rincon is about 3,000 feet from shore approximately 10 miles
from Ventura, California, in 45 feet of water. It is connected to the
mainland by a trestleway, which carries the oil piping and electrical supply

lines.

The instrumentation used for measurements 1t Lhese two sites was borrowed
from Hubbs/Sea World Research. [t consisted of a Bruel and Kjaer Type 3103
hydrophone, EG&G Model 113 preamplifier, and a NAGRA Model IV 3J magnetic tape

recorder. This instrumentation was Timited by Tow hydrophone sensitivity and
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lack of DC recording capability. The hydrophone was capable of responding to

0.1 Hz signals, but the recorder limitation was -3dB at 15 Hz.

The measurements around Flatform Holly were taken throughout the day from
a 65-foot work boat used to supply the platform. Sea state was 1 with a
5-knot wind. When the boat had moved to within 50 fect of the platform, the
hydrophone was lowered, the boat engines were stopped, and a recordisg period
started as the boat drifted away from the platform. Low frequency roll-off on
the preamplifier was set to 1 Hz. The platform was producing at a rate of
about 6,000 barrels per day. During the morning drill pipe was being pulled,

During the afternoon drilling commenced using the dynadrill technique at about

850-foot depth.

Island Rincon is essentially a sand core with protective outer rock, A
dock is located on the north side from which a small boat was launched.
Measurements were taken from the dock and trestleway and from the boat at
various points along the northern and eastern edges of the island, The major
airborne acoustic noise sources on the island are the Kobe Triplex pumps and
the steam generators. The major waterborne noise source was a salt water pump
located on the west of the dock area. A noticeable reduction in noise was

observed when the pump was turned off.

The Cook Inlet, Alaska, measurements were made aboard ARCO platforms with
the instrumentation system purchased by NOSC. This system consists of a Bruel
and Kjaer Type 8101 hydrophone, Ithaco Model 451 preamplifier and a NAGRA T
instrumentation recorder. The 8101 hydrophone is about 25 dB more sensitive

than the 8103 hydrophone used at Holly and Rincon. The lower frequency
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response of the 8101 hydrophone is 1 Hz (-3dB). The NAGRA T recorder allows !

; this 1 Hz response to be used, since it has DC recording capability using

frequency modulation (FM) recording ampiifiers. The upper frequency recording -kwgg
limit using FM record at the 7% ips recording speed is 2.5 KHz. The frequency }
range from 100 Hz to 30 KHz is covered by the direct recording amplifier. |
.‘1

The first Cook Inlet platform measured was the Ocean Bounty, a \

semi-submersible drilling rig. Ocean Bounty was located about 40 miles off

Homer, Alaska. It is supported by eight legs, each pair connected at the .j
lower end by a 26-foot diameter hull., The inboard hulls house the propulsion -_i
motors, and all hulis are floodable for submersion at the drilling site. The ffg
rig is enchored by chains at eight points on the ocean floor. Rig Ocean };j

Bounty is shewn in figure 2. The major airborne noise sources aboard were
4-2,000 HP diesel engines, two of which are running at a time. Their exhausts

are unmuffled and point downward toward the water. Figure 3 shows the exhaust

pipes under the rig. ARCO has plans for muffling the exhaust.

The Ocean Bounty was drilling during the period of measurement. NOSC

PR TP TP P - LS P U SIS S SN S PRTL P SIPIS N RN IR SR RS
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personnel were not told the drilling depth duc to company restrictions.
Measurcments were taken from the "Big Valley," a 50-foot fishing trawler

(figure 4). The trawler was brought close to the Ocean Bounty, it's engines

[ ]

were shut down, the hydrophone was put in the wator, and recording started

e it
o - T
: - .

while drifting away from the platform. Drift runs commenced about 50-100 feet

e from the platform and stopped at various distances ranging from 300-300 feet,

Hydrophone depth was varied from 20-110 feet.  The wind was 15-20 knots with a

saea state of 2 to 3. Water depth was P00 feoel.,
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The second and third platforms measured were production platforms of
ARCO. They are located off Kenai, Alaska. Platform King Salmon is a
quadripod type located in about 60 feet of water. The four legs are each 16
feet in diameter. The measuring equipment was set up in lLeg Room 2 with the
hydrophone in the water suspended from the east side of the platform. The
wind was 30 knots with a sea state of 2. The cable was streaming with the
strong incoming tide and wind, causing FM recorder channel blockage due to the
large signal level from the vertical hydrophone movement. Measurements weie
taken at slack high tide. The highest airborne noise level measured was
outside the boiler room. This was thought to have been caused by the air

intakes from the Worthington compressors on the deck above.

Platform Spark is about five miles to the north of King Salmon. It is a
tripod platform with 16-foot diameter legs. This platform is mostly electric
or turbine powered with only 1 reciprocating engine on board. Water depth at
time of recording was approximately 75 fect. Cquipment was set up on the
north side on a catwalk on the lower deck between legs two and three. The
equipment set-up is shown in figure 5. The hydrophone was estimated to be 24
feet from leg 2 and 21 feet from leg 3. The hydr-ophone was streaming with the
tide which was estimated to be flowing at three knots. The degree of cable

streaming is illustrated in figure 6. Recording was started when the

sa a_a_d

f
4
e

L |

¢
hydrophone cable was vertical at slack tide. Wind was about 10 knots and sea
state was estimated to he 1. Recordings were made at hydrophone depths of 20,
{‘ 30 and 50 feet. The major airborne noise arca on bnard was the turbine room,
" q
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Calibrations were recorded on the magnetic tape at each Alaska site by
means of a Bruel and Kjaer Type 4223 hydrophone calibrator. This method
calibrates the entire system by applying a known pressure to the hydi-ophone,
anplifying the signal, and recording it. A sitanal of 250 Hz is used, which is
recorded on both the FM and direct-record channels., Voice commentary was put
on one track of the recorder to record gain <etlings and general conditions as

the measurement continued.

For this report, a preliminary analysis was done with a General Radio
Model 1921 Real Time Analyzer. This instrument analyzes in one-third octave
bands with band centers starting from 25 Hz. The FiM and direct channel< were
each analyzed at periods in the recording judged to be free of overload on the
FM channel due to low frequency pressure changes. The tape speed was then
doubled, ard the FM channel analyzed again. This allowed analysis down to a
12.5 Hz cer..ered one-third octave band, A playback was also made of the 250
Hz calibrate signal on both FM and direct-record channels to allow absolute

levels to be determined. Voice comments relative to gain settings, location,

hydrophone depth, current conditions and other rolevanl information were noted.

The one-third octave band levels were then tihnlated and plotted in

figures " to 13.

The data taken at Platform iiolly showed that nechiinery noise in Lhe water
was not at a level above ambient water noise, The rocordings were plisd back
over a hroad-band reproducing system, and exporionced listeners could bicely
detect machinery noise in the prodominant sea noise,  The major machinerey

noise at Rincon was a submerged firewater pump, bui this was largely masked by
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biological and sea noise. Data anaiysis s not presented of Rincon and Holly
data. Recordings will be made with the NOSC more sensitive, lower frequency

response system,

The data plots from Ocean Bounty show a general upslope as the froquency
increases with a peak at about 80 Hz and a rolloff abcve that. In fiqure 7, a
plot of the measurements taken 50 feet from the rig, a rise ¢f appro:imately 4
dB per octave is seen to the peak at 80 Hz, with a falloff after the peak of

about -6 df per octave.

When the noise was measured at a distance of 350 feet from the Ocean
Bounty, figure 8, the 80 Hz pcak is stiil evident, the overall levcl is lower,
and the slopas have changed to +5 and about -4, steeper on the Tower end and

less steep at the higher frequencies.

Figure 9 shows data taken 800 feet from the rig. The level has again
dropped, the 80 Hz peak is still present althouyh more rounded in shape, and
the lower end slope is now indefinite due to a general valley which is present

below 80 Hz. The slope above 80 Hz is now 2bout -3 di3 per octave.
The falloff in level with distance is within the ranqe expected. The
increase in level at the lowest one-third octave band is evident only on the

data trom the Ocean Bounty and may indicate onciqy from that rig 15 present at

lTower frequencies than were analyzed.
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The King Sa'mon data, one analysis of which is seen in figure 10, shows a
pronounced peak in signal level at 40 He, one-half the frequenc: of the peak
seen in Ocean Bounty data. A steep slope of about about +17 dB per octave is
seen at frequencies below this peak, with the falloff above the peak at about
-2 dB per octave. There is no suggestion of a rise in levels below the Towest

one-third octave band analyzed.

Data from production Platform Spark (figures 11, 12, and 13) show a peak
at a lTower frequency than was evident in the previous figures. There is now a
peak at 20 Hz and, as in the King Salmon data, no indication of energy present
below the 22.5 Hz one-third octave band. The lower end slopes of the data in
figures 11, 12, and 13 are in the order of +40 dB per octave. The data above
31.5 Hz inay be visually separated into two bands above and below 630 Hz.
There does not seem to be any pronounced change in analysis pattern with

change in hydrophone depth.

As mentioned previously, these analyses are preliminary due to the short

time available since the trip to Cook Inlet, Alaska.
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